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1.1. GENERAL

1.1.1. Purpose of the Document

This document is the AVHRR/3  Instrument Interface Control Document. It deals with the. interface
definition between the instrument and the METOP  satellite.

-

The  ICD doxment  forms the unique formal definition on eng&Wng, ground and flight operations for

the l&TOP programme, specifying the binding requirements between ESA and the Instrument .

Supplier. It is configuration  controlled by the METOP project team and formally signed off by ESA, the

Instrument Supplier and the METOP  prime contractor.

As a single point control of the technical interfaces, the ICD :

- Defines the technical resources allocated to the instrument.

- Defines the detailed mechanical, thermal and electrical interfaces between the instrument and the

satellite.

- Defines the design verification  programme which shall be implemented to demonstrate compliance

with the METOP  / AVHRR/3 interface requirements.

- Defines the detailed mechanical, electrical and~protocol  interfaces between the instrument ground

support equipment and the METOP  PLM ground support equipment.

- Defines the operational interface applicable dming  ground, launch and flight phases.

The objective of the ICD is to ensure that :

- The instrument is designed, built and verified within the constraints imposed by the overall payload

complement, satellite and launch vehicle,

- The satellite Prime Contractor is able to design build and verify the satellite in such a manner that all

instruments can be successfully integrated into the system,

- The  spacecraft system can be successfully launched and operated to achieve the mission objectives of

the METOP programme.

1.1.2. Documentation

In cases of conflict between the following applicable documents and the present ICD, the agreement or

definition in this AVHRR/3  ICD shall govern.

1.1.2.1. Applicable Documentation

AD 1. METOP  Product Assurance Requirements for NOAA Instruments

Ref. MO-RS-ESA-PA-0065

AD2. METOP  Finite Element Model Requirement Specification For Structural Analyses
Ref. MO-RS-MMT-SY-0008

1 [AVHlICDDOCJ
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AD3.

AD4.

AD5

AD6.

AD7.

ADS.

AD9.

ADlO.

ADll.

AD12.

AD13.

AD14.
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Satellite Thermal Model Requirement Specification, Ref. MO-RS-MMT-SY-0009

Electromagnetic Interference Characteristics, Measurement of, MIL-STD462C.

c w/a_ _ .

AVHRR/3  Instrument Thermal Interface Mathematical Model Report, Ref. SAI-RPT-084

AVHRR/3  Instrument Thermal Interface Mathematical Model (Ref. LTS/02OO/BB)

Reduced Model of AVHRR Baseplate for ESA ‘Ikrmal Elastic Analysis, -
Ref. S-TIROS-TJB-96-0064 (included in LTS/0312/BB)

AVHRR Thermo-Elastic Model (Ref. TBb)

PLM EGSE Internal Interface Control Document, Ref. MO-ID-DOR-PM-0018.

Void

Space Clamp Target Assy (Drawing), Ref. 8120858

T/V Integration Targets (Drawing), Ref. 8122606

Cryo Assy AVHRR (= Bench Cooler), Ref. 8170775

AD 15. AVHRR Bench Test Assembl
f

Ref. 8 177783

1.1.2.2. Reference Documentation

RDl.

RD2.

RD3.

RD4.

RD5.

RD6.

RD7.

RD8.

RD9.

RDlO.

Performance Assurance Requirements for the NOAA-K, L & M AVHRR/3 and HIRS/3

Ref. S-480-29.1, Rev. G, dated March 1990

Performance Specikation  for the NOAA-N, N’ and MEI’OP-1 AVHRR/3

Ref. S-480-27.3 Rev. C, dated May 1993

ATN-K,L.M  General Inskment  Interface Specification

Ref. IS-3267415, Rev. C, dated October 1991

Unique Interface Specification for the AVHRR/3

Ref. IS-20029950, Rev. C, dated July 93.

Void

Void

Void

Void

METOP GSE Requirements, ITT Technical Note, Dated hay 15’.1996  (M. WEBB)

Shroud Assy AVHRR (Drawing), Ref. 8121088

1 [AVHIICDDOC]
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Issue  :
Date :
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Requirements for the Data Acquisition Block for NOAA Instruments,
Ref. MO-RS-DOR-PM-0025.

Final Report for TIROS Instruments Dynamic Analysis (Opening of
Ref. SDRC 19150

Acronym Lit

A-DCS

AMSU-Al

AMSU-A2

ARGOS
ASCAT
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Gbit
GNSS

GOME-

GRAS
GSE

HIRs/4

HK

HRPT

Gigabits
Global Navigation Satellite System

Global Ozone Monitoring Experiment

GNSS Receiver for Atmospheric Sounding

Ground Support Equipment
Hardware

High Resolution Infra-Red Radiation Sounder .

House Keeping
High Resolution Picture Transmission

I/F Interface

IASI Infra-red Atmospheric Sounding Interferometer

ICD Interface Control Document

ICU Instrument Control Unit

IR Infrared

IST Integration System Test

kbps kilobits  per second

KLM NOM K, L, M series of satellites

LBOP
LRPT

Mbps
MCMD

MGSE

MHS
MIL

Launch and Early  Orbit Phase
Low Resolution Picture Transmission

Megabits per Second

Macro command

Mechanical Ground Support Equipment

Microwave Humidity Sounder

Military (standard)

.

N/A

NW

OBDH

OCM
OCOE

O M I

Not Applicable

NOAA Instrument Interface Unit

Onboard  Data Handling System

Orbit Control Mode

Over Check-Out Equipment

Ozone Monitoring Instrument

P/F

P/L

PA

PCU
PLM
PMC

Platform

Payload

Product Assurance
Power Conversion Unit

Payload Module
Payload Module Computer
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RF Radio Frequency

RFC Radio Frequency Compatibility

rms root mean square

rpm round revolutions per minute

R R M Rate Reduction Mode

Rx Receive ; Receiver .

S&R

SIC

s/L
S/S

S/w
SARP-3

SARR
SEM-2

SLA
SVM

Search and Rescue

Spacecraft

Satellite

subsystem
Software

Search and Rescue Processor

Search and Rescue Repeater

Space Environmental  Monitor
S&R L-band TX Antenna
Service Module

TBrrV

TBC

TBCU

TBD

TC
TCU

TM

-IT&C

TX

YSM

Thermal Balance / Thermal Vacuum

To be confirmed
Transportable Bench Check  Unit

Tobedefined

Telecommand
Thermal Control Unit

Telemetry

Tracking, Telemetry, and Telecommand (LEOP,  Emergency, and Stand-by)

Transmit, Transmitter

Yaw Steering Mode
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1.2. INSTRUMENT PRESENTATION

1.2.1. General

(For information only)

Insnunienr  Name

Classification

AVHRRl3 -
Advanced Very High Resolution Radiometer / 3

Passive optical instrument

The AVHRR13  is a six channel  scanning radiometer, providing three solar channels in the visible-near

infrared region and three thermal infrared channels. The instrument utilises  an 8-inch diameter collecting

telescope of the reflective Mersezme  type. Cross-track scanning is accomplished by a continuously

rotating mirror direct-driven by a hysteresis.synchronous  motor. The three thermal ix&a& detectors are

cooled to 105 deg. K by a two-stage passive radiant cooler. _

The Sun angle is defined as the angle between the satellite to Sun line and the normal to the orbital plane
with the spacecraft in its operating orientation. The AVHRR/3 instrument, with the exception of the
radiant cooler. operates within specification when exposed to any Sun angle from 0 to 80 deg. The

radiant cooler operates within specification for solar angles between 0 to 68 deg. The spacecraft will

provide shielding to the radiant cooler, compatible with the METOP  orbit (see 9 1.3.3 and 2.3.2.3.).

1.2.2. Scientific Objectives

(For information only)

The AVHRR/3  scans the Earth surface in six spectral bands in the range of 0.58 - 12.5 microns. It
provides day-night imaging of la@ watei and clouds, measures sea surface temperature, ice, snow and

vegetation cover and characteristics.

The instrument uses an internal rotational scanning mirror which also views deep space and an internal

calibration source. Those facilities (view to space and on-board black body targets) are used for the

primary calibration of the IR channels (3B, 4 and 5). which occurs at each scan cycle.

1 Central Wavelength 1 Half Power Points 1 Channel Noise Specifications 1 lime iii=]
(Pm (w)

1 0.630 0.580 - 0.680 s/N 9:l @ 0.5% albedo 24 hours
1

2 1 0.862 ! 0.725 - 1.000 1 s/N 9:l @ 0.5% albedo 24 hours I
3a 1.610 1.580 - 1.640 S/N 20: 1 @ 0.5 % albedo Day (Selectable)

3b 3.740 3.550 - 3.930 NEDT0.12 K @ 300K Night (Selectable)

4 10.800

5 12.000

10.300 - 11.300 NEDT0.12 K @ 300K 24 hours

11.500 - 12.500 NEDT 0.12 K @ 300K 24 hours

AVHRRl3 Channel Characteristics
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The AVHRRI3  consists of one unit with the following modules. These modules are illustrated in

Figure 1.2.3/l.

133.1. Scanner Module

This  module includes the scanning motor, the

The  N-pole  two phase hysterisis  synchronous motor,af%e  scan mirror rotates at aconstant 360 rprn

rate. %s causes the IFOV to scan scenes from space, through Earth, towards Sun direction.

1.23.2. Electronic Module

This module designates the individual electronic circuits that make up the AVHRR/3  electrical system

A block diagram is given in 1.23/2.

Electronic Calibration

The AVHRW3 has two electronic calibration functions, the continuous ramp calibration mode (RAMP-

CAL), and the commandable voltage calibration mode (VOLT-CAL, this one is not normally used in-
orbit).

The RAMP-CAL is used to verify the linearity and gain of the instrument Analog-toDigital  (A/D)
convater  and amplifier electronics. The ramp calibration signal  increases one step per revolution of the

radiometer scanning system A ramp is generated every 1 024 scans. The direction of increase of the ’

ramp is in the direction of increasing the radiance in each channel (i.e. low to high counts in the visible
channels. and high  to low counts in the h&a-red  channels).

The VOLT-CAL mode  eliminates the detector signals and provides a three-point voltage calibration of

the A/D converter and amplifier electronics. This  is used mainly for uoubleshooting  in-orbit.

1.23.3. Radiant Cooler Module .

The  three thermal infra-red detectors are cooled by a two-stage passive radiator. They are mounted on a ’

cold patch that has a 144 cm’ (22.4 sq. in.) radiating area. This patch cools to less than 98 K with no

control power. During nominal operation, its temperamre  is controlled at 105 K.

The radiant cooler module consists of the cooler housing, the first stage radiator, the patch or second

stage radiator and the cooler door.

This door on the cooler assembly insulates the radiator from Earth direct thermal input. The door is
released after the initial orbital outgas period. During the outgas / decontamination period, the cooler

temperature rises to approximately 300 K.

The cooler door deployment mechanism is similar to a caging mechanism. Power is required only to

release the shield by solenoid action after the spacecraft achieves operational orbit (single-shot solenoid,
actuated by a spring driven  deployment mechanism).

[AVHIICDDOC]
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1.2.3.4. Optical Sub-system

The optical sub-system consists of a collecting telescope and a relay optics unit. Its characteristics are
summarized as follows :

- Instantaneous field of view : 0.0745 deg. (square, = 1.1 km)

- Earth view pixels per scan : 2048
.

- Swath  (with respect  to the nadir direction) : f 55.37 deg.

1.2.3.5. Baseplate Unit

The baseplate unit is the common structure on which all other modules are mounted It is the physical

interface to the satellite. It is also the major interface for the radiative thermal control  of the instrument.

1 [AVH llCD.DOC]
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1.3. METOP  SYSTEM OVERVIEW

13.1. Spacecraft Architecture Concept

(For information only)

The METOP  mission consists of a geocemric,  three-axis stabilized spacecraft placed into a Sun-

synchronous orbit around the Earth. It is built around a primary structure consisting of :

_ a service module (SVM), which provides all standard service elements

- an upper payload module (PLM) that accommodates the different instruments and corresponding
electronic equipments.

The service module is a box-shaped structure, that interfaces with the launch vehicle at the bottom and
with the payload module at the top.

The payload module provides the main supporting structure and external panels on which are mounted

the payload instruments. It also provides imernal  accommodation for both the payload support systems
and the instrument electronic units.

TheMETOP  satellite in-orbit configuration is illustrated in Figures 1.3.1/l and 1.3.1/2.

The AVHRIU3  interfaces with the following PLM units :

- the NOAA Instrument Interface Unit (NW) provides all command and control interfaces to the,

AVHRR/3. i.e. coniiguration  and mode switching (commands), command verification, housekeeping

telemetry acquisition, and clock and time management. The NIU also acquires the measurement data
from the instrument.

- the Power Conversion Unit (PO provides the AVHIW3 with’the regulated buses.

- the Thermal Control Unit (TCU)  provides heater powa supply and acquires the corresponding

thermistor outputs.

1 [AVHIICDDOC]
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WARNING : MAY BE SUBJECT TO CHANGE

Figure 1.3.1/I  : METOP Satellite Overall Configutorion  (For Informa!ion  Only)
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WARNING : MAY BE SUBJECT TO CHANGE

Figure 1.3.1/2  : Back View of the Satellite (For Information Only)
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13.2. METOP  Reference Frames

13.2.1. Satellite Reference Frame

The METOP satellite coordinate system is defined as follows (Spacecraft Absolute Reference Frame

(0, X,3’,, Z,) F, 1:
. .

0 is located within the spacecraft to launcher separation plane, at the centre  of the attachment ring,

The Xs-axis is perpendicular to this separation plane and oriented from the spacecraft towards the

launch vehicle,

The  Zs-axis is the normal-out of the surface that carries the stowed solar array,

The Y s-axis completes the right-handed orthogonal reference frame.

This reference is illustrated in Figure 1.3.2/l.. .

During normal payload operations, the (+X)-axis will be closely aligned to the orbit positive normal

direction, the (-Y)-axis  will be closely aligned to the METOP velocity vector and the (-Z)-axis  will be

closely aligned to the local downward direction (nadi#.

1.3.i.2. Instrument Reference Frame

The following is a requirement for the definition of the instrument reference frame. The frame specific

to the AVHRR/3 is defined in 0 2.1.3.2.

The instrument shall have a right handed orthogonal coordinate reference system (XA~H~, YAVHRR,

Z,,vHRR) FAvuaa and it shall be defined such that :

- the origin shall be physically located on an accessible, identifiable instrument exterior feature (e.g. the

centre of one mounting hole, at the instrument baseplate level)

- the axes being ideally aligned with the Xs. Ys, Zs spacecraft axes, e.g. for instruments mounted on the

platform nadir side, the datum plane which shall contain the XA~~, YAVH~  axes, is the plane

containing the unit mounting lugs, and the ZAVHRR  axis is perpendicular to this datum plane in the

direction from the unit to the datum plane.

‘These  axes shall be referred to on all drawings and any finite element description.

1 For information, the correspondemce  between the METOP  reference axes and TIROS reference axes is :
Xs METOP = Z TIROS Ys METOP = Y TIROS zSMETOP=-XTIROS

1 [AVH  1 ICDDOCI
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1.3.3. Orbital Parameters

13.3.1. Reference Orbit

METOP  will be placed into the following reference orbit :

-Type: sun-synchronous

- Semi-major axis : 7 1 9 7 . 9 3 9  k m

- Repeat Cycle : 5 days (14 + l/5 orbits per day) -

- Local Solar Time : 09:30  AM. descending node

The maximum solar aspect angle for this orbit is 60.5 deg. (the solar aspect angle is defined as the angle
between the satellite to Sun line and the normal to the orbital plane).

1.3.3.2. Drift Orbit

For METOP-1,  the previous orbit will be reached after a 6-month  (TBCt,&  drifting phase (dual

launch), from an initial polar orbit (close to the Sun-synchronous one) with a local solar time around

10:00 A.M. descending node.

The maximum solar aspect angle for this orbit is 67.0 deg. (the solar aspect angle is defined as the angle

between the satellite to Sun line and the normal to the orbital plane).

MRTOP-2 will be directiy  launched into the reference orbit.

1.3.4. Satellite Mission Phases and Operations

1.3.4.1. Mission Phases

During its lifetime, the satellite is operated through the following mission phases :

- Launch Phase

The proper launch phase begins at the instant of switching the power subsystem to on-board batteries

before lift-off and ends at satellite/launch vehicle separation.
r.

- Acquisition Phase

This phase starts at the end of the launch phase and ends once the satellite has acquired its operational

attitude and orbit with its appendages deployed An initial acquisition sequence leading to a system
secured  state, is followed by a final acquisition period.

- Commissioning Phase

This phase starts once the attitude and orbit have been acquired and covers the time that subsystems
.and instruments are checked out. It ends when the payload is operational for the nominal orbit.

1 [AVH IICDDOC]
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For METOP-1,  it starts when the satellite is still drifting to achieve the nominal  local solar time of

09:30.

- Routine / Operational Phase

This  phase starts at the end of the commissioning phase  and covers the time when  the instruments are
operational  and the,times  when orbit maintenance manoeuvres  areqerformed,

13.4.2. SatelliteOperational  M o d e s  _
,

This  section describes the satellite operational modes and the corresponding pointing performat~~.

Note : the AVHRR/3  provides no scan compensation for satellite point.@  ex~ors,  scanner jitter may

temporarily worsen during rapid changes in spacecraft  attitude.

1.3.4.2.1. Nominal Operational Mod&

The nominal operational mode for METOP SVM is the Yaw Steering Mode (YSW). Dming  this mode,
the PLM is in its Operable Mode : thCiIlStIUmemSCanbenominallyoperatedthroughtheir

measurement, heater. calibration... modes, and measurement data are transmitted to the ground

The $aracteristics  of the satellite nominal operational mode  are the following :

Nominal Mode (YSM)
Commanded Pointing -Zs Pointing towards nadir

-Ys Pointing towards the velocity

Pointing Performances (According to ESA Summation Rules)
Absolute Pointing Error xaxis Yaxis ZiIXiS

AVHRR/3  Line of Sight f0.17 deg. kO.17 deg. + 0.22 deg.
(TBCMIT)

Pointing Knowledge xaxis Yaxis .zaxis
All Instrument Interface cko.17 deg. f0.17 deg. f 0.22 deg.
Reference Frames

Absolute Rate Error X, Y, Z axes
(Max, O-4 I-W + 0.005 deg./s  TECW

1.3.4.2.2. Orbit Control Modes

The previous performances are not guaranteed during large amplitude orbit control manoeuvres  for

altitude maintenance or inclination maintenance. Those are performed  in SVM Orbit Control Mode

(OCM) or Fine Control Mode (FCM).

During those modes, the PLM is still operable and the instrument nominal operations are not stopped,

even if the generated measurement data may be corrupted. This is not true for the initial qbit

2 During the Yaw Steering Mode (YSM), the satellite Z axis (yaw) is steered according to sinusoidal
function over the orbit with an amplitude of about 4 deg.
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corrections, for which the PLM and the instrument status are in LEOP / Off Modes (see specific
provision for AVHRR/3 in !j 1.4.2).

Altitude Maintenance

For altitude maintenance during the routine phase (in-plane manoeuvres), the commanded attitude is

similar to the one in the nominal operating modes (YSM or local orbital reference frame), but wi_m

different pointing performances :

Orbit Control Mode : Altitude  Maintenadce -

Commanded Pointing -Zs Pointing towards nadir

1 -Ys Pointing towards the velocity

Pointing Performances
Absolute Pointing Error X, Y, 2 axes

AllInstrumentInterface  f f 2 deg. TBCMET
Reference Frames

Inclination Maintenance

For inclination maintenance during the routine phase (out-of-plane manoeuvres), the satellite body is

rotated by 90 deg. f 20 deg. around the yaw axis (Z-axis), and by f 20 deg. around the X-axis (local

orbital reference frame), and a thrust normal to the orbit plane is performed. The  rotation direction can
be both clockwise and anti-clockwise and occurs around a node of the orbit.

The overall manoeuvre  (rotation, thrust and back rotation) is performed during the eclipse phase of the

orbit_

During these manoeu vres, the nominal mode is stopped for typ. 4 orbits, but the duration. from the

beginning of first rotation to the end of back rotation is less than 1800 sec.

The pointing perfotmances  are then :

Orbit Control Mode : Inclination Maintenance
Pointing Performances

Absolute Pointing Error
All Insmunent  Interface
Reference Frames

X, Y, Z axes
+ 2 dee. TBCUC~

1.3.4.2.3. Acquisition Modes

The acquisition modes encompass all actions leading to a stabilized Earth attitude, including deployment

of all major appendages.

The corresponding SVM modes are the Rate Reduction Mode (RRM), the Coarse Acquisition Mode
(CAM), the Fine Acquisition Modes (PAM  1, FAM2 and FAM3) and the Fine Pointing Mode (FPM).
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During the PLM is in the Lift-Off Mode and then LEOP Mode. Bttts

Once the satellite attitude is stabilized, the pointing performaxes are the following (local orbital

reference frame) :

Acquisition Modes  .

Commanded  Pointing -2s Pointing towards nadir

-Ys Pointing towards the velocity

Pointing Performances
Absolute Pointing Error xaxis Yaxis zaxis

All Instnunens  Inmface *5.0&g f 5.0 deg. +, 7.5 deg.
Reference Frames TIGlEr TBCMR TBCha

Absolute Rate Error X.Y,Zaxes
(Max, O-4 I-W f 0.05 deg Js TBc&

_. - . . . . . . . . . . . . . a_,.,-.Note : 1 ne mooe sequence up to a staouizeo  satetute  amtuae may msr up to 33~ sec.

1.3.4.2.4. Contingency Cases

In the event of detection of a satellite failure, several back up modes exist at PLM and / or SVM levels.

PLM Failure Cases

For failure at PLM level only, the corresponding PLM modes are the PLM Stand-By Mode, FOPI&&po~E

Fix Mode and the PLM Safe Mode, depending on the failure. All instruments are switched aiT(see
specific provision for AVHRR/3 in 5 1.4.2). - ..

The SVM is not affected and the nominal attitude is maintained (see 6 1.3.4.2.1.)

SVM Failure Cases

For failure at SVM level, the PLM is forced to PLM Stand-By Mode.I&&&Qde  or PLM Safe

Mode, depending on the failure, and all instruments are switched *(see specific provision for ‘.

AVHRR/3  in 0 1.4.2).

The SVM enters several modes that lead to a stabilized Earth pointing attitude. From an operational

point of view, those modes are similar to the very fast attitude acquisition that follows the separation

from the launch vehicle, but with deployed appendages..

Once the satellite attitude is stabilized the pointing performances are the same as those described in 5

1.3.4.2.3. with similar delay performances up to a stabilized satellite attitude.

1.3.4.2.5. Safe Mode (Sun Pointing)

In addition to the previous back-up modes, an ultimate safety level is implemented on METOP.  This so-

called Safe Mode performs the minimal functions for satellite survival by maintaining a Sun-pointed
attitude. During the Safe Mode, the PLM is in the PLM Safe Mode and all instruments are switched off
(see specific provision for AVHRR/3 in 5 1.4.2).
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The characteristics of such a mode are :

Safe Mode

Commanded Pointing +zs Pointing towards the Sun

The attitude is not controlled but remaks
within the limits specified below

Pointing Performances

Absolute Pointing,Error sun-lit phases‘ xaxis‘ ‘YaxiS’
+ 15 deg. f 15 deg.

All Instrument Interface shadowedphases XaXiS YaXiS
Reference Frames f 20 deg. f 20 deg.

Delay beween  eclipse  and Sun-lit performances : 500 s

Absolute Rate Error ‘Ihe rate about any axis is controlled
(Max,  04 Hz) behveen  0 and 50.1 deg./s. TJ3cMEr

There is no commanded spin.3
The  transients to reach this final attitude may last up to one orbit. Transitions to this final attitude are

undetermined.

3 As a consequence. the (-Xs) side of the satellite, that nominally faces the cold space, may continuously
face the l+h albedo during the safe mode.
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1.4. INSTRUMENT OPERATIONAL MODES

1.4.1. Operational Constraints

To assure proper in-orbit operations of the AVHRR/3, certain practices are to be observed during the

mission phases (see 8 1.3.4.1.). These ,are : . .

a)

b)

c)

d)

d

f)

S)

i)

j)

k)

Theinsmtmentistobelaunched,intheOffMode(see~  1.4.2.1.),withthescadmatarrunningin  1

the high power mode,  in order  to prevent damage to the scanner bearings. This  statement isalso valid
for vibration testing.

The  first operational step for the AVHRW3 is the switch-on of the radiant cooler heaters. The
heaters shall remain on with the cooler ‘door closed for a minimum of two weeks to allow the
instrument to be outgassed,

Channels1,2and3Amaybeactivatedatanytime,butChannels3B,4and5shallr&ainoffuntil

outgassing is completed and the detectors have reached their operating temperature.

Upon completion of the outgassing period,  the radiator heater is turned off.

After completion of the initial outgassing peria one shall proceed with the opening of the radiant

cooler door. This door is opened by a satellite generated command (initiated from ground) that ”

applies power within the instrument to the deployment mechanism This command shall be enabled

for at least 2 sec. but not more than 5 sec. to avoid overheating of the deployment mechanism. The

verification that the door is opened is performed by the ground system (analysis of the AVHRW3
Analog Telemetry).

Approximately 18 hours after the coola  door is opened,. channels 3B, 4 and 5 may be activated.

AVHRR/3 generated radiometric data are not reliable before total stabilization of the temperature

i.e. before a 48-hour period after the channels 3B, 4 and 5 have been enabled.

Once the cooler door is opened all orbit control manoeuvres (inclination manoeuvres) shall be

performed in eclipse, to guarantee the instrument mission performances.

for AVHRW3  is the Measurement Mode.  During this mode, the only

for the satellite is to provide the 3A I 3B channel selection command to the

AVHRR13  (See Q 1.4.2.3.).

Because of the potential that the scan motor may not re-start, instrument operations shah be

structured to avoid the Inert Mode. All actions leading to AVHRR/3 Inert Mode (see 8 1.4.2.5) are

considered as critical.

In case of PLM failure, the clock and power (10 & 28 V) may not be available at the instrument

interfaces for a maximum duration of 36 hours. Upon inuuruption  of the clock to ‘the AVHRR, the
scan motor will stop, even if power remains supplied.
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The measurement data acquisition of Digital A Data from AVHRIU3 may be corrupted in case of

spacecraft failure (i.e. Data Enable and Clock interrupted). In this case, the instrument shall be reset

by ground command i.e. by powering down to Off Mode and following powering up the instrument
to Measurement Mode.

Note : The  motor has two power modes of operation but is operated in-orbit only in the high-power

m o d e .

1.4.2. Instrument Mode Overview

1.4.2.1. AVHRRL3  Off Mode

During the AVHRR/3 Off Mode, the AVHRR/3 is unpowered except for the scan motor and the

required power buses (+28 V Main Bus and +28 V Motor Bus), and the satellite provides the
AVHRR/3  with a 1 MHz clock for the operation of the motor and the related + 10 V Interface Bus. No

other service (telemetry, monitoring...) will be performed.

This Off Mode for,AVHRR/S  is used :

- during the METOP  launch and acquisition  phases, with the cooler door in the closed position.

- during the METOP  contingency cases, with the cooler door either in the closed or open position (see 8
1.3.4.2.4).

- during the METOP safe mode, with the cooler door either in the closed or open position (see 8

1.3.4.2.5.).

1.4.2.2. AVHRRf3  Heater Mode

This mode is used for the decomamination / outgassing of the instrument.

1.4.2.2.1. Initial Heater Mode
W

After launch the radiant cooler heat shall be turned on and remain on with the cooler door closed to

allow the instrument to be outgassed.

The visible channels 1, 2 and 3A can be enabled at any time during the initial decontamination /

outgassing heater mode.

This configuration, with the scanner motor running, the decontamination heater on and the visible
channels on, defines the AVHRR/3  Heater Mode.

CO-*
There is no time constraint for t@ge&g this first Heater Mode.

Duration for the initial decontamination / outgassing : see 0 1.4.1 .c.

After the end of the initial heater mode, the cooler door is opened : see 0 1.4.1  .f.
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1.4.2.2.2. Subsequent Heater Modes

Open-door decontaminations  are done on demand. They last approximately 10 days.

1.4.2.3. AVHRRL3  Measurement Mode

This mode is defined  as the normal operating mode of the AVHIW3,  with the instrument generating .,
.

measurement data in both visible and i&a-red  channels.

I The AVHRR/3  Measurement Mode shall not be triggered if the instrument radiant cooler door is closed.

It is characterized by the following command :

Channel Selection

In the measurement mode, the instrument requires a switching command, in order to use the channel 3A
or the channel 3B.

This  switching command is a stored ground command It is nominally sent twice per orbit to AVHRR/S

to enable channel 3A over the day-lit Earth and channel 3B over the dark Earth. It occurs coincidentally
with the crossing of the sub-satellite point day / night terminator.

This channel selection is done as described in 5 3.2.6.2.

1.4.2.4. AVI-JRRO  Voltage Calibration Mode

The Voltage Calibration Mode is not normaIly  used during in-orbit mission operations, but is available

as a trouble-shooting aid

1.4.2.5. AVHRRB  Inert Mode

This mode is considered as a contingency mode for the instrument.
A&w

In the Inert Mode, the instrument is off, i.e. no power supply (but survival thermal control).

The Inert Mode can only  be triggered by a ground command. Note : the AVHRW3 Inert Mode can also

be triggered as a result of on-board failure (e.g. converter, LCL...).

This mode is used for emergency shutdown. The instrument can be turned off in any sequence. I
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1.43. Cross Reference Between Instrument and PLM Modes
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Phases PLM AVHRRB Comments

Launch and Lift-Off Mode OffMode Stovkd  cooler door
Acquisition Phases LEOP Mode

Pre-Operational Phase Stand-By OffMode Stowed cooler door

Operational Phase Operable OffMode ihe door is opened after
~ Heater Mode -completion of the first Heater

MeasurementMode  M o d e  -
Voltage Cal. Mode

(Inert  Mode)
Orbit Control Operable AnY
Manoeuvres Stand-By OffMode

Contingency Cases S t a n d - B y ( OffMode
Fix (Inert Mode)
Safe

. .:’

,
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1.5. INSTRUMENT LAUNCH AND IN-ORBIT OPERATIONS

The AVHRRi3  operational sequences, as used on METOP,  are illustrated in Figure 1.511.

15.1. General

Instrumentoperationalconstraintsarepresentedin~  1 .  .l. L
&mlLow-

-

?he minimum time between two consecutive is specified in 8 3.22.

AVHRW3  telecommands  are described in 8 3.2.2

The  acknowledgement of the commands bytheinsmunentisdonewithDigitalBt.elemt%ypointsas

described in Q 3.2.3. and 8 3.2.4. when  no Digital B telemetry point is available, the acknowledgement

is done with the insuument  Analog Housekeeping telemetry on the ground.

Instrument operations during tests m described in 5 5.3.5.

CommandsPrior  1
ToLaunch  : Any Mode

_ . - -, _ _ - -
_.- - .----__ (_ - -- _ .

, . . .
Inert Mode )

. . - . ---____-- _ - -

Note : Ch. 1,2&k 3A can be enabled during Heater Mode

Figure IS/I  : AVHRR/3  Mode Operation Sequence Used on METOP
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1.5.2. Instrument Sequences to AVHRR/3 Off Mode

15.2.1. Nominal Sequence to Off Mode

The instrument  switch-off sequence from any mode except Inert Mode, into Off Mode (with motors

nmning)  shall  be as following :

1)
2)
3)
4)
5)
6)
7)
8)
9)
10)
11)

Voltage Calibrate OFF

Telemetry Locked ON
Cooler Heater OFF

Patch Control OFF

Channel 1 DISABLE

Channel 2 DISABLE
Channel 3A DISABLE
Channel 3B DISABLE
Channel 4 DISABLE

Channel 5 DISABLE

ElectronicslTelemetry  OFF

1.5.2.2. Sequence from Inert Mode to Off Mode

AVHRW3  Instrument InitiaIixation

1) Patch Control OFF

2) Channel 1 DISABLE

3) Channel 2 DISABLE

4) Channel 3A DISABLE

5) Channel 3B DISABLE

6) Channel 4 DISABLE

7) Channel 5 DISABLE

g) Cooler Heat OFF

9) Earth Shield Disable

10) Voltage Calibrate OFF

11) ElectronicsRelemetry  OFF

12) Telemetry NOT Locked On

13) Scan Motor / Telemetry OFF

To AVHRR/3  Off Mode

14) Scan Motormelemetry  ON

IS) Scan Motor High Mode

16) Telemetry Locked ON

The previous command sequences shall be executed prior to the launch.

IAVHIICDJXK]
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152.3. Emergency Sequence to AVHBBf3 off Made

In case of emergency (including depointing), the NIU shall issue the following command sequence to the
instrument, which will switch down the Ae3 to Off Mode :

1)
2)
3)
4)

Electronics/Telemetry OFF

Patch Control OFF

Cooler Heater OFF

Earth Shield DISABLE

This emergency switch&f sequence shall be completed within 50 s.

Tokeepthemotorrunning,thePCU(28v)shallnotintermptthepowasu~lytotheinstrumentand

the 10 V Interface Bus provided by the NIU will not be switched off. The clock shall not be removed

from the interface.

Note : Handling of measurement data may be switched-off immediately after emergency signal

reception by the NIU.

153. Instrument Sequences To AVHRW3 Heater Mode

153.1. !%quence  From Off Made to Heater Mode

This sequence is also valid for the initial Heater Mode.

1) Channel 3B DISABLE

2) Channel 4 DISABLE .

3) Channel 5 DISABLE

4) Telemeny  Locked ON (redundant)

5) Cooler Heater ON

6) Electronics/Telemetry ON

7) Channel 1 ENABLE

8) Channel 2 ENABLE

9) Channel 3A Select

10) Channel 3A ENABLE

Note : During the outgas  mode, channels 3B, 4 and 5 are disabled to limit the temperature rise in the

detector chips (see $ 1.4.1).

1.5.3.2. Sequence From Measurement Mode to Heater Mode

1) Patch Control OFF
2) Channel 3A Select
3) Channel 3B DISABLE

I 4) Channel4 DISABLE
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5) Channel 5 DISABLE

6) Telemetry Locked ON (redundant)

7) Cooler Heater ON

1.5.4. Instrument Sequence to AVHRRB Measurement Mode
.

15.4.1. Pre-Sequence : Opening of the Cooler Door After Initial Heater Mode

After  the initial Heater Mode, the cooler door shall be opened with the following sequence :

1) Cooler Heater OFF

2) Earth Shield DEPLOY

3) Earth Shield DISABLE

The following constraints shall be taken into account (see 0 1.4.1) :

a) The cryogenic radiator outgas  heaters shall be turned off before the cryogenic radiator door is

opened : see 0 1.4.1-e

b) Time constraint between Earth Shield DEPLOY and Earth Shield DISABLE : see 4 1.4.1 -f

15.4.2. Nominal Sequence to Measurement Mode

This sequence’is  only valid from Heater Mode to Measurement Mode.

1) Cooler Heater OFF
2) Patch Control ON

3) Wait till patch temperature stabilizes at 105 K.
4) channel  3B ENABLE

5) Channel 4 ENABLE

6) Channel 5 ENABLE

7) Channel 3B Select (toggled with Channel 3A Select for day / night operation)

There is no time constraint to enter Measurement Mode from Heater Mode (once the decontamination is

completed). The PATCH TEMPERATURE CONTROL may be turned ON at any time during cool

down.
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1.5.5. Instrument Sequence To and From AVHRR/3  Voltage Calibration Mode

The following sequese  is only valid from the Measurement Mode to Calibration Mode :

1) Voltage Calibrate ON

The following sequence is only valid from the Calibration Mode to_ Measurem. ent M o d e :

1) Voltage Calibrate OFF
I

There is no time constraint to enter Voltage Calibration Mode fi-om  Measurement Mode.

There  is no time constraint to enter Measurement Mode from Voltage Calhration  Mode.
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15.6. Contingency Operations : Instrument Sequences to AVHRRB Inert Mode

The following switch-off sequence kom any mode to Inert Mode is executed after ground confirmation.

1.5.6.1. Nominal Sequence to Inert Mode

The instrument sw$h-off sequence from any mode into Inert Mode shall be as following :

1) Telemetry Locked ON

i> Cooler Heater OFF

3) Patch C&r01 OFF

4) Channel 1 DISABLE

5) Chaunel2 DISABLE

6) Channel 3A DISABLE

7) Channel 3B DISABLE .

8) Channel 4 DISABLE

9) Channel 5 DISABLE

10) Electronics/Telemetry OFF

11) Scan Motor / Telemetry OFF
. 12) Telemetry Not Locked ON

13) Earth Shield DISABLE

14) Voltage Calibrate OFF

1.5.6.2. Emergency Sequence to Inert Mode

The sequence is limited to :

1)
2)
3)

or

~ectroni&Telemetry  OFF

Scan Motor / Telemetry OFF

Telemetry Not Locked ON

Removal of the 28V and 1OV  power buses

This emergency switch&f sequence shall be completed within 50 s.
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2.1. GENERAL

2.1.1. Interface Definition

The interface definition for the instrument is the following :

1nstnlment . . Satellite

Mechanical

Instrument unit Attachment bolts

Aligmnent device in the form of two orthogonal Head bold washers
mirrors permanently mounted on the instrument
and aligned by the Instrument Supplier

Adjustment shims

All instrument non-flight covers (including
Ground strap

. ,
zje cover, radiator dust cover and connector

Thermal

Unit thermal control hardware : Thermal  washers I& 2
- Blankets, Additional thermal isolation stand-off (TBDm)

- Operational mode internal heaters, Baseplate radiator shield : to provide a view to

- Operational  mode internal temp. sensors. space for the baseplate radiator and shielding

Mounting of the baseplate operational (main and
from direct solar radiation onto the deployed

redundant) and survival heaters to baseplate prior
radhu,t  cooler  door

to painting with pig-tails for connection to the Additional Sun shields : to ensure that there is no

spacecraft harness. solar illumination of the deployed radiant cooler
door.
Thermal blankets attached to the METOP
structure,
Main and redundant operational MEZOP  specific
heaters and related thermistor sensors for the
control of the temperature at the instrument
baseplate, as defined in this ICD,
Survival thermostat-controlled heaters and related
thermostats for the control of the temperature at
the instrument baseplate, as defined in this ICD.
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Figure 2.1.1/l  : Demition  of Attachment Hardware (Generic Schematics)

2.1.2. Module 1 Unit Identification

The Part Number and Identification Code of the AVHRRf3  instrument are :

1)

2)

3)

4)

5)

‘6)

‘Equipment Name :

Purchase Order Or Contract Number :

Manufacturer Name :

PartNo:

IDcode:

METOP  ID Code

Advanced Very  High Resolution Radiometer

NAS5-30384

I’IT Industries Aerospace / Communications Division

EM : N/A
FM1 : 815732962 1

FM2 : 815732964

Cage Code 3 1550

N/A

‘The location of .the labels giving these Part Numbers and Identification Codes are defined in the

Mechanical Interface Control Drawing (See 0 2.1.4.).

I Part number given assumes that the FM1 will be A304 and the FM2  will be A306.  NASA / NOAA may
deliver any identbl unit to METOP.

ec/W&4
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2.13. Reference Frames

2.13.1. Satellite Reference Frame

see 8 1.3.2.1.

2.13.2. Instrument Reference Frame

Thereferencepointforallmechanicalandthermaldataisthecentre’of.theattachmentpointnumber  1,
as shown in the Interface Control Drawings (at the interface to the PLM struchmz,  se-6 B 2.1.4).

The AVHRR/3  Instrument Intezface Reference Frame, FA- , with the origin being at the reference

point, is as defined  in the Mechanical Interface Control Drawing (see 5 2.1.4.). ‘Ihe directions of the

FAvm axes are the same as the Spacecraft  Reference Frame Fs.

2.1.4. Interface Drawing

2.1.4.1. Mechanical Interface Drawings

The.AVHRR/3  instrument configuration and mechanical interfaces  are illustrated in  the following

interface drawings :

- AVHRW3  Instrument Deployed Interfaces, Ref. MMS-1064~S-DD-l/4-03

- AVHRR/3  Instrument Stowed Interfaces, Ref. MMS-10649~S-DD-314-03

- AVHRR/3  Instrument Connector Panel, Ref. MMS-106490-S-DD-4/4-02

- AVHRR/3  Instrument Alignment Mirrors, Ref. 110217-X-DD-W-01

- AVHRR/3  Instrument Accessibility, Ref. MMS-110225G-DD-l/l-01

2.1.4.2. Thermal Intedace  Drawing

The AVHRR/3  instrument thermal interfaces are illustrated in the following interface &awing :

I
- AVHRR/3  Thermal  Interfaces. Ref. MMS-106493-X-DD-W-03

2.1.4.3. Field  of View Interface Drawing

The AVHRR/3  instrument field of view is illustrated in the following interface &awing :

I
- AVHW3 Instrument Field of View, Ref. MMS-1064~S-DD-2/4-03
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2.2. MECHANICAL INTERFACE DESCRIPTION

2.2.1. Physical  Envelope

AVHRW3 is fully integrated into a single instrument unit.

The external unit dimensions in both launch and in-orbit modes, &tcluding  thermal blankets, studs, _

mounting lug and comector  envelopes, shall be to a tolerance of *l mm, The&are  :

AVHRW3  Configuration

Stowed Envelope

Deployed configuration

(Cooler Door Open)

Y axis (Velocity) XadS

814.3 mm 482.1 mm

.814.3  mm 636.5 mm

ZaxiS
(Nadir)

301.54 mm

301.54 mm

The overall dimensions are defined without thermal stand-off, which are METOP  specific, and without

the connector saver.

2.2.2. Field of View Definition

The accommodation on h4ETOP  provides AVHRR/3  with the following unobstructed Field of View

(FoV, see also interface drawing 8 2.1.4).

The AVHRR/3  boresight is defined as the nadir direction. The instrument field of view definition is :

- vertex : the origin of the field of view is quoted on the interface drawing (8 2.1.4.).

- spacecraft provision :

. Cross-track scan plane : from 75 deg. anti-Sunwards to 58 deg. Sunwards.

This  is the general envelope for :

5.0 deg. margin + 7.5 deg. anti-Sun calibration + 62.5 deg. anti-Sun-wards

55.5 deg. Sunwards + 2.5 deg. margin

. Along-track plane : f 2.5 deg.

The requirements for the instrument th& radiators and the radiant cooler are specified in the ’

Thermal interface  Description sections of this document (Q 2.3).
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2.23. Mass Properties

The mass properties of the AVHRR/3  instrument are given in the following table. The co-ordinate

system used is the Instrument Interface Reference Frame, FAvHRR  .

2.23.1. MassandCentreofMassLocalion

The AVHRR13  cenlre  of gravity location has been measured  without thk atta~‘bo1t.s  / washers  dr

thehnal~stand-offs.  Instrument to METOP  PLM interface corme#ors and thermal blankets are i&&d.  1

Module

/Unit

AVHRRl3
stowed

AVHRR/3
Deployed

Spedled  Mass Centre  of Mass  Location
With Respect to the Reference Point

(* 05 mm)

XWHRR YAVIiRR GHRR
(Sun) (Anti-velocity) (zenith)

35 kg ‘+ 129.84 mm + 386.82 mm - 125.04 mm

35 kg
r

+ 128.57 mm
I

+ 385.57 mm
I

-126.29 mm
I

I I

AVHRR/3 Mass Properties

I I

The AVHRR/3  instrument shall not exceed the above specified mass for the METOP  mission.

The AVHRR/3 mass shall be measured at f 0.5 %.

The AVHRR/3  basic (best estimate) mass is : 34.0 kg (for information only).

2.2.3.2. Moments of Inertia

The  AVHRR/3  moments  of inertia about the centre of mass of the instrument are as follows : .

I Module Moments of Inertia (kg.mz)

/Unit Ixx IYY 122 IXY 1x2 IYZ

AVHRR/3 Stowed 1.737 0.467 1.840 -0.029 0.018 0.180
AVHRR/3 Deployed 1.740 0.479 1.850 -0.026 0.012 0.183

A VHRiW3  Moments of Inertia

Note : The moments of inertia are defined as follows :

1 with

Z, = j(y2 +z2)dm I, = jxydm

:  Z,=j(x2+z2)dm  and Z,=jxzdm

Z, =l(x2+y2)dm I, =jyzdm
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23.4. Instrument Mounting Attachments

2.2.4.1. Mounting Description

The AVHRIU3 is mounted using the satellite-supplied thermal inserts and bolts through the iustnunem
mounting feet. Where required METOP  will provide additional thermal stand-offs.

The  following table describes the instrument mounting ha&are :

I oierances  are speuneo  in me inte.tmce  orawmgs (see 9 L. 1.4.).

Module / Unit
AVkW3

Instrument Unit

Bolt Size I&r. Mounting bn%h Torque - QWllltitj
Hole Diameter (nw (NW

(mw
(+ 0.10 / -0.00)

GRzLr)
10.82 TBDhlEr TBDMEr 6

Alignment Pins N/A NZA N/A N / A N/A
_. _._~>._. . . r 3 .--I- c-.1. i

2.2.4.2. Mounting Hde Position  and Reference Point (Hole)

The definition of the mounting holes and the instrument Reference Point / Hole for AVHRR/3  is given

in the Mechanical Interface Control Drawing (see 9 2.1.4.).

2.2.4.X Mounting Surface Characteristics

instrument Side Surface Coplanarity

Surface Roughness of Attachment Face

Total Area of the Mounting Surface

Within 0.127 mm

0.8 pmrms

2932 mm’

METOP  Side Surface Flarness
Surface Roughness of Attachment Face

Shimming Accuracy for Flatness

2.2.4.4. Instrument Location

LessthanO.l mmin 1OOmm

I 1.6 microns R.A

Within 0.0254 mm

The mounting surface is on the -Z (nadir) face of the balcony structure of the satellite.

2.2.45. Materials at Interfaces

Instrument Side AVHRR/3  Baseplate Aluminium alloy 606 1 -T65  1

Mounting Area Finish Alodyne  600

METOP  Side Balcony Stnxture

Attachment Bolts and Washers

Aluminium skin with a honeycomb core

lxanium  bolts with stainless steel
Washers

l’hmal  isolation stand-off material TBD-

. :
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22.4.6. Thermo-Elastic Interface

The t.kmo+lastic  characteristics shah bedefined  in a reduced mechanical interface model as defined in

0 2.2.8.5.

2.2.4.7. Grounding Provisions

Orounding  to the spacecraft structure is achieved by a METOP  provided grounding strap.

The location (TBDpla) of the grounding point on the instrument are defined in the Mechanical Interface

Control Drawing (see 8 2.1.4.).

2.23. Accessibility

Accessibility to specific parts of the instrument shall be guaranteed when accommodated on METOP.
The faces on which specific parts are accommodated are defined in the following :

I_

AVHRR/3

This table indicates the viewing direction  from the instrument.

. Item Instrument Side Access Required

1 Elecnical  connectors +x J3uring  AlT activities

2 Connector Savers +x During AlT activities

3 connector dust  caps +x When the instrument is not in use.

4 Test connector cover +x During all AlT activities

5 Alignment Mirror 1 -Y During AIT  alignment activities

6 Alignment Mirror2 3 During AlT  alignment activities

7 Dust  cover for the scan cavity -z During all AlT activities, except

TB/TV  and vibration

8 Dust cover for radiant cooler -X During all AIT activities, except

TBfI’V  and vibration

9 Contamination Witness Mirror -Y To be removed prior to launch and

vibration testing.

10 Radiant Cooler Door -x During AIT activities requiring the

doortobeopen.

11 purging  interface None
- _ .__ _

position items are indicated on the Mechanical Control lJrawmgs (8
2.1..4.).
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2.2.6. On-Ground Alignment

2.2.6.1. Alignment Method

The primary co-registration of AVHRR/3  is with respect to the satellite reference frame.  The instrument

provides no means of aligmnent ad... No mechanical means of adjustment for rotation is foreseen

about any axis for initial ground regiitration.  The instrument is akommodated  accepting the X! Y and
2 axis positions. Measurement of the alignment of AVHRR/3,  with respect to @e spacecraft reference

axis, is by use of the instrument provided optical reference mirrors  mounted  on the insaument  and is

measured to an accuracy of f 0.006 degrees. ‘Ihere  is no *alignment  requirement for AvHRR/3.

However it is the reference for the co-alignment of all other instruments where required.

The cross references between the instrument boresight axis and its optical alignment Surface and

between the optical alignment smface and the @truent  mouting  surface are established at insaument
level and reported in the Acceptance  Data P&cage.

2.2.6.2. A l ignmen t  Hardware

The position of the instrument optical reference mirrors is given in the Mechanical Interface Control

Drawing (0 2.1.4).

AvHRIv3  Alignment Mirrors

Description

Alignment Mirrors Satellite -Z and -Y sides .

surface  characteristics

Surface Size (for each round surface) > 500 mm2

Polished flat to within U4 where 7c = Sodium Yellow (632.8

W

Two orthogonal alignment surfaces

surface  orthogoMlity The two alignment surfaces are approximately orthogonal, with

a known angular displacement that will be documented in the

Acceptance Data Package. The mirror angular measurement

accuracy is It: 0.00573 deg. ( 0. 1 m: I[,‘rr, d )

Rotection  of the alignment surfaces for all periods when not in use : tape  TBD.

lkse mirrors are not removable.

1
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2.2.6.3. Aiignment  Tolerances for I nstrument  Interfaces

The following table gives the alignment tolerances of AVHRR/3  :

METOP  Axes

(2 Sigma Values)

Absolute alignment tolerance

bekeen the instrument line of sight
and ’ the optical alignment surface.

Change of alignment tolerance after environmental test

between the instrument line of sight
and theoptical alignment surface

Absolute alignment tolerance
between the instrument line of sight
and its mounting surface

Change of alignment tolerance after environmental test

betWeen

2nd

the instrument line of sight

its mounting surface

4bsolute alignment tolerance
between the instrument line of sight
znd the mouuting  surface hole pattern.

k Budget inputs for METOP  /nr\.

2.2.7. Deployment Mechanisms and Pyres

2.2.7.1. Deployment Mechanisms

lhe door for the AVHRR/3 radiant cooler  is deployable :

*0.344*

f 0.0285

k 0.300 *

f 0.0285

Ref. : MO-IC-MMT-AH-0001
Issue : 2 Rev.: 0
Date : June. ll* 1998
Page : 2.16

f 0.170 *

f 0.0285
*

f 0.300 *

+ 0.0285
*

f 0.0285

sesuence
Mechanism

Release

Cooler Dour Deployment

Single event

Spring driven

Solenoid release
or manual release for testing

Respon-
sible

AVHRRf3

AVHRRl3

AVHRRl3

AVHRRl3

2.2.7.2. Pyres

Not applicable for AVHRlU3.
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2.2.8. Interface Structural Design

Flight Limits LUUU!.Y  are enveloping the loads, including launch, manufacturing, handling, tranqortation

and ground  testing (excluding qualification testing).

Qdificdon  Limit Lou& add a qualification factor (1.25 for METOP)  on top of the Plight Limit
Loads.

2j.8.1.
.

AVHRFU3  Limit Loads

The  AVHRIU3  is tested  to the following limit loads applied at the instrument interface attachment

points :

LoadAxis

x .I Y I z
Maximum Plight Limit Load 12.40 g 12.40 g 12.40 g

Qualification Limit Loads 15.55 g 15.55 g 15.55 g

2.2.8.2. METOP Induced Limit Loads

Preliminary analysis indicate the following maximum predicted limit loads applied to the AVHRR/3

during the METOP  mission :

Maximum Plight Limit  Load 21.6 g

Qualification Limit Loads 27.0 g

Applied at unit centre  of gravity

in any spatial direction ,

Figure 2.2.8.211:  METOP  Induced Loads for AVHRR/3

The-se levels will be revisited following future structural analysis and the METOP structural model test
campaign.

2.2.83. l-g Interface Luads

The AVHRR/3  1 -g interface loads, calculated at each interface point (zero preload). with the instrument

hard-mounted configuration are presented in the following table :

1 ]Avh2lcd.doc]
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AVHRRt3 Hard  Mounted Interface Loads

AVHRRL3  Hard  Mounted Interface Loads

Attachment Id.

6 125.78 191.71 2608.a

Alignment Pin N/A N/A N/A

1 IA\Kkd.doc)
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2.2.8.4. Structural Frequency Characteristics

2.2.8.4.1. Launch Configurauon  Frequency Characmistics

The following gives the dynamic freciuency  characteristics of the AVHRIU3 sensor unit in the launch
COXlii&tion.

Frequency

(Ha, f
‘fRD*va 6)

61

72

75

95

122

AVHRRE!  Sensor  Unit -

I Mx

1. Earthshield 0.309

2. Patch rigid hody longi. 0.001

3. Patch rigid body torsional 0.002

4. Radiator (Zdirecdon) 0.016

5. Instrument lateral sway 9.435
(xdirection~

Launch  ContIguration

0.217 0.004 0.002 0.000 0.005

0.02 1 0.187 0.006 0.005 0.000

0.001 0 . 2 1 1  0.009 0.012 0.000

0.002 0.161 0.001 0.100 0.091

AVHRRI3  Eigen Frequencies and Associated Eflective Masses and Inertiae

for the Launch Conj&umtioon

2.2.8.4.2. In-Orbit Configuration Frequency Characteristics

The following gives the dynamic frequency characteristics of the AVHRIUS  sehsor  unit in the deployed
configuration.

AVHRRl3  Sensor Unit - In-Orbit Configuration

Frequency Mode Effective Mass (kg) Effective Inertia  (kg&)

(Hz,* Mx MY Mz lx IY Is
TBDbve  %)

1.6 1. Earth shield rigid hody 0.002 0.000 0.174 0.003 0.014 0.000
rotation on pivot

54 2. Earth shield bending 0.001 0.003 0.002 0.005 0.000 0.000
asymmetric

71 3. Earth shield symmetric 0.004 0.001 0.016 0.000 0.001 0.000
hending

72 4. Patch rigid body longi. 0.001 0.216 0.005 0.001 0.000 0.005

76 5. Patch rigid body torsional 0.002 0.026 0.143 0.005 0.004 0.001

96 6. Radiator (Z-direction) 0.011 0.001 0.156 0.007 0.005 0.000

124 7. Imrument  lateral sway 11.329 0.005 0.327 0.003 0.117 0.093
o(direction)

A VHRRl3 Eigen Frequencies and Associated Effective Masses and Inqtiae

for the In-Orbit Conjigumtion.
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2.2.8.5. Structural Mathematical Models - Applicability for AVHRFU3

The  requirements for delivery and format of instrument struchd mathematical models are provided in

AD2. This section defines the applicability of deliverable mathematical models for AVHRR/3.

2.2.8.5.1. Full Static Model

I
Not applicable for AVHRR/3.

. .

2.2.8.5.2. Reduced Dynamic Model - Launch Configuration

I
Not applicable for AVHRRl3.

2.2.8.5.3, Reduced Dynamic Model - Deployed (In-Orbit) Configuration

I
Required Model for AVHRRf3  : Yes.

2.2.8.5.4. Simplified Thermo-Elastic  Model

Required Model for AVHRRl3  : Yes

1 IAvhZtcd.doc]
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2.3. THERMAL INTERFACE DESCRIPTION

23.1. Thermal Control Concept

The Instrument Supplier is responsible for the thermal design and the thermal analysis of the instrument

within the MFTOP  defined thermal interface constraints.

For the TIROS  implementation, the AVHRR/3  supplies the following internal hardware .:

- Intemal  motor housing heaters

- Internal baseplate heaters

- Imernal baseplate Platinum Resistance Thermometer (PRT)

For the TIROS implementation, the heatersfor  the baseplate and the motor housing are connected in
parallel and controlled by the baseplate thermistor. All connections of the active thermal control of the
instrument are done through the J33 cormecun.

For the METOP implementation,the  use of this hardware is as follows :

- the AVHRlU3  internal motor housing heaters are not used and no thermal control of the motor

housing is performed by METOP.

- the AVHRR/3 internal baseplate heaters and intemal baseplate thermistor are not used (TW&&.

- the J33 connector is not used , 9/rtrg +&+‘w”Lz/  (r;lncrAd)

- Instead main and redundant operational MFTOP-specific  heaters and related thermistor sensors for

control of the instrument baseplate, and survival heaters are used for thermal control.

23.1.1 Thermal Control During Nominal Operations

The nominal operations correspond to the AVHRR/3  Measurement Mode, Decontamination Mode (=

Heater Mode) and Voltage CaWation  Mode.

The instrument thermal conuol concept during Measurement Mode and Voltage Calibration Mode can

be summarired  as follows :

a)

b)

c)

The detector temperature is controlled by means of a radiant cooler to deep space.

The instrument unit temperature is controlled by passive design (blankets and small radiating

surfaces).

The baseplate temperature is actively controlled by the spacecraft Thermal Control Unit (TCU).
METOP  specik  heaters are externally mounted on the baseplate and METOP  specific temperature

sensors for the baseplate are used for the thermal control by the spacecraft TCU.

During Decontamination Mode, the instrument decontamination heater and thermistor are monitored
under  the responsibility of the AVHRR/3.  The power is provided by the +28  V regulated bus and does

1 [Avh2midcc]
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not exceed the values allocated in 8 3.4.2. These heater and thermistor do not require a specific interface

with METOP.

23.1.2. Thermal  Control During Non Nominal I Contingency Opera~ons

2.3.1.2.1. General’

‘Ihe non nominal I contingency modes cormspond  to the AVHRR/3  Off Mode and Inert Mode.

The baseplate temperature is controlled using thermostat-controlled heaters and -related temperature

thermostats.

2.3.1.2.2. Transient Attitudes

When the scanner motor is running, exposure of the AVHRR/3  optical aperture to the Sun will not

cause damage to the instrument. .

The radiant cooler can be exposed to full Sun light for a maximum period of 14 minutes. This assumes

that the patch starts at its nominal control’ temperature,* i.e. 105 deg. K (= Measurement Mode

configuration).

2:3.1.2.3. METOP  Orbit Control Modes

The AVHRR/3  is compatible with the METOP orbit control modes (See 5 1.3.4.2.),  provided the

inclination manoeuvres  are performed in eclipse.

2.3.1.2.4. METOP Safe Mode

?he  AVHRR13  in the Off mode is compatible with the METOP  safe mode as defined in 0 1.3.4.2.

1 [AvhZcd.dcc]



.

I

Muu MARcowl  SPACE AVHRRi3
Ref. : MO-IC-MMT-AH-o001
Issue : 2 Rev.: 0
Date : June, llm  1998
Page : 2.23

233. Instrument Thermal Requirements

23.2.1. Instrument Temperature Range

2.3.2.1.1. On-Orbit Temperature! Range

‘Ike following are t@ on-orbit temperature limits (for reference only. see 5 -2.3:2.2)  :

Deg.c operational Non Operational(O@er
(Mvnt Mode) Modes)

Min. MaX. Min. MaX.

Temperature +lO +30 -5 +30

Ref. Point Baseplate Baseplate
Location

2.3.2.1.2. Ground Testing Temperature limits

The following temperahmzs  will not be exceeded during all ground tests :

switch-on

Min.

0

Baseplate

1

Deg*c Operational Noa Operational Switch-On
(bhmmment  Mode) (Other Modes)

Min. MilX. Min. Malt. Min.

Temperature +lO +30 -5 +30 0

Ref. Point Baseplate Baseplate Baseplate
Location

Under these extreme temperatures,  the instrument may not meet its radiometric speciiication.

2.3.2.1.3. Ground Storage and Tramportation  Temperature Range

During ground storage, with the instrument installed on the PLM or satellite, and during transportation
of the complete PLM or spacecraft, the tern of the insmunent  will be maintained in the range :

sJ*
W.C

- 5H0
The instrument in its dedicated transport container will be exposed to 4&%5@deg.  C. I

P=_L.rmtinr!
mility of the Instrument  Supplier.



Ref. : MO-IC-MM”l-AH4001

I MAYRA  MARCONI sR4cE AVHRlU3

23.23. Temperatures at the Interface

The operating, nonoperating and switch-on temperatures for the AVHRR/3  instrument at the

instrument / satellite  interface are defined hemafter.

II ~~Temperature I +lO I +30

Non Operationai Switch-On
( O t h e r  M o d e s )  ,

Min. Mm. M i n .
l

-5 +30 - 0

Baseplate Baseplate

The Temperature Reference Point(s) on th : ins~ument  baseplate at which these temperatures apply is

I
(are) defined in the l&rmal Interface Drawing (TBh).

There is no thermal gradient requirement ‘across ‘the baseplate. However thermal gradients shall be

I
’minimized  by optimal positioning on the baseplate heaters.

Stability Requirements

There is a thermal stability requirement for the baseplate only during Measurement Mode

Within one orbit, the maximum allowable temperature variation of the baseplate shall be 3 deg. peak to

peak. The long term mean temperature will fall within the defined operating temperature range.

2.3.2.3. Radiative Requirements

Ihe following Sun shields am provided :

Instrument Level

A Sun shield is included in the AVHRW3  design to protect direct Sun entering within the optical

aperture during nominal operations, and is compatible with the METOP  local solar time, including drift.

Satellite Level .

A satellite-provided Sun &ield,  dedicated to the instrument, is used to :

- Revent  solar illumination of the baseplate radiator area ;

- Give a view to space for the baseplate radiator in the -X direction ;

- Prevent solar illumination of the deployed door at any time during nominal operations.

This is a pre-requisite to get valid radiometric data from the instrument.
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The heater power budgets for the AVHRR/3  instrument are :

Module I Heater Power Budget ‘&Vat&$

AVHRR/3 Meas. Mode Meas.  Mode Inert Mode * Inert Mode *

Hot Case Cold Case Cold Case - SafeMode
(EOI.4 (BoI-4 (BOI.4 (BOL)

Baseplate OperationaI 30 TBcm 30 TBcm N/A N/A
Heaters

Baseplate Survival N/A N/A -I-BDMET DDMET
Heaters

I . As far as survival heater power budget is concerned, AVHRR/3  Inert Mode case covers the

AVHRR/3  Off mode case

Note : the patch heater power consumption in Decontamination Mode is accounted for at instrument

. level (see 8 3.4.2.).

2 . 3 . 3 . 2 .Instrument Thermal Diipation

‘Ihe dissipation of the AVHRIV3  instrument is constant throughout the orbit and is (see 8 3.4.2) :

AVHRR/3  Thermal Dissipation (Watts)

Satellite Nominal Operating Modes

Minimum Dissipation Maximum Dissipation

Measurement Other Mwement Decontami-
Mode Mode nation Mode
BOL E O L EOL

25.9 0 27.0 47.0

Safe Mode

min/Max

Inert I OFF
EOL

0 19.8

. .:‘
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2333. Heat Exchange Budgets

2.3.3.3.1. Conductive Heat Transfer.

The averaged calculated conductive heat transfer between the Payload Module structure and AVHRR/3

baseplateshallbeintherangeasshown:

Conductive Heat Transfer (Orbit Average, Watts)
’Between the METOP Structure and the Am Baseplaw

Satellite Nominal Operating Modes Safe Mode

Minimum Maximum min/MaX

Meas. Mode other Meas.  Mode Ikconta-
mination Mode

2.3.3.3.2. Joint Characteristics

N/A.

2.3.3.3.3. Radiative Heat Transfer

The averaged caiculated  radiative heat transfer between the Payload Module structure and the
AVHRR/3  for different cases, as determined from the coupled analysis, are :

Radiative Heat Transfer (Orbit Average, Watts)

AVHRRf3  1 Satellite Nominal Operating Modes I Safe Mode

Radiators Minimum DissipaGon
I

Maximum  Dissipation min/Max
I 1

1 Mea&Mode  1 O t h e r 1 Meas.Mode  1 Deconta-  1
mination

Mode

TBDm  TBDha TBDm  TBDm

1 [AvtrZxd.doc]



Ref. : MO-IC-MMT-AH4001
issue : 2 Rev.: 0
Date : June, ll* 1998
Page : 2.27

23.4. Themud  Intfisfaccs

AVHRRl3

The conductive and radiative characteristics are represented by the Reduced Thermal Model delivered

and integrated into the overall METOP  Thermal Model as specified in 8 2.3.4.6.

2.3.4.1. Conductive Interfaces

_‘Ihe total  thermal  conductance between AVHRR/3  and the Payload Module is TBDm  W/K.

2.3.4.1.1. Description

The conductive inteafaces  are the mounting feet which are deflned in the Mechanical hterface  Control

Drawing 8 2.1.4.).

1) The mounting foot area is :

a) 3 pads 25.40 x 25.4 n&2

b) lPad 20.57 x 25.4 mm2

c) 2 pads 22.09 x 25.4 mm2

2) Number  of feet : 6

3) * nermal filler : Not required

2.3.4.1.2. Bolts

The bolts are defined in 5 2.2.4.

2.3.4.1.3. Thermal Stand-Offs

Thermal stand-offs will be used between the AVHRR/3  mounting feet and the spacecraft balcony. The

definition of these stand-of&  is contained in the Thermal Interface Control Drawing (‘IX&ET).

23.4.2. Radiative Interfaces

2.3.4.2.1. Radiator Characteristics

‘Ihe AVHRR/3  radiator areas are :

I unit 1 Viewing 1 Radiator  Area 1 ThermalFOV  1
I I

_
I I

I I Direction  I Available@) I Used (rn2) I Achieved I’

Radiant Cooler * -x 0.0501

Baseplate -2 0.135

* Not used for the instrument thermal contml.

0.0501 TBDMET

TBDMET TBDMET

Thermal Field of View Occlusi&n

The interactions within the cryogenic radiator field of view, are illustrated in the following table.
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Interaction  with View Factor Sink Temperature &ink)

HIRSN  Earth Shield TBDMEr TBDkIFI’

IASI Earth  Shield TBDMEr TBDka

2.3.4.2.2. ‘Ihermo-Optical  properties

Theex~surfacesoftheAvHRR/3instrument,andthe~usedaiegivenintheThermal  -

Interface Drawing (0 2.1.4.). The basepilate  -mechanical characteristics  Qhnarit~,  materials...) is

described in the Mechauical  Interface Description Sections (9 2.2.4.).

The thermo-optical proper& of the finishes axe given in the following table :

BLKHNYTlT

4  AVSCHOTIT Scan Motor Housing Cap 0.2 0.2 0.2 0.87

5  AVSCNlTIT scan Mirror 1 0.46 0.46 0.46 0.135

6  AVSCN2TTI’ Scan Mirror 2 0.03 0.03 0.03 0.135

7  AVTELEXTI- Telescope, flat plate characteristics 0.85 0.85 0.85 .0.93

8  AGTEFL5MO External surfaces of the radiant cooler 0.09 0.15 0.16 0.80

/ 5-mil Silverized  Teflon (FSSM)

9  WONSMO % s u r f a c e s 0.59 0.72 0.74 0.80
/ITO Aluminized Kapton (5-mil)

1 0  EXTVDh-lT External surfaces of scan housing 0.12 0.12 0.13 0.05
/ Aluminized Kapton Tape

1 1  MS74WPTIT Sun Shield / White Paint MS 74 0.22 0.40 0.24 0.90

1 2  GOLDIZl-lT Back of scan mirror 0.28 0.33 0.34 0.04
/ Gold Coated Almninium

1 3  VACDALTIT Internal surfaces of the radiant cooler 0.12 0.12 0.13 0.05
door/ vacuum Deposit Aluminium

14 SCNMIRFRT Front of Beryllium Scan Mirror 0.12 0.16 0.16 0.055

15 TBD E-box blanket, surfacesof  scan TBD TBD TBD TBD
housing, optics top cover

* Extrapolated from 5: year data

AVHRW3  Material  Thenno-Optical  Propedies

_ .
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23.43. Thermal  Heat Capacity

The thermal heat capacity of AVHRR/3 is TBDAw  J/K

23.4.4. Instrument Temperature Measurement

For the thermal control Of the instrument baseplate radiator, the temperature sensors are mounted on the
baseplate itself. These are used for control of the baseplate temperatures in all instrument modes.

Location : on the AVHRFU3  baseplate and shown on the interface drawing (TBbL

2.3.43. Heater Definition

l’be  following heaters are implemented on the A?WRRM  :

Location NlUIlk Total Resistance lQ!&tance Remark
(42 at 25 deg. C) Variation

fS%

Baseplate,
Operational Heaters

TBDMEr .TBDkaT  . TBk/deg.  c METOP  specific

Baseplate,
S&viva1  Heaters

TBDha TBDkIR’ TBk/deg.  c METOP  specific

Note : the outgassing heaters are to be considered as instrument internal heater (the related heater

power is accounted for in the instrument power consumption budget), so are not used for
thermal’contrcl  from the satellite point of view.

2.3.4.6. Thermal Interface Models

A reduced model is required for AVHRR/3  for the system thermal  analysis, as specified in AD3 :

W Deployed cotiguration

m Stowed configuration (radiative)

m Stowed  configuration (convective)

seeAD6.  A D 7 .
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The coordinate system used is tbe Instrument Interface Reference Frame, F,,d . The directions  of

the FAvHRR axes are the same as the METOP  Spacecraft Reference Frame Fs.

Static Imbalances .

e the’ centre of mass of the rotating assembly is not aligned on the rotation axis, forces are,

generated in the plane normal to the rotation axis and time varying with the angularprofIle.  The static

imbalance is the product of the rotating assembly mass with the dismnce  between the centre of mass and

the rotation axis (unit : kg.m).

Dynamic imbalances

If the products of inertia of the rotating assembly with respect to the rotation axis are non zero, the
rotation along this rotation axis generates torques along the axis normal to the rotation axis. Assuming
that the rotation axis is the X axis, the dynamic imbalances are the cross products of inertia Ixz and Ixy

(unit : kg.m’).

2.41. Instrument Induced Disturbances and Shocks

2.4.1.1. Non-Recurring Transient Events

The AVHRR/3  non-recurring transients events are :

- Deployment of the radiant cooler door, to reach the in-orbit configuration of the instrument.

.

. ..-’
- Scanner  motor ramp-up and ramp-down : those are to be considered as contingency .cases (transition

from Inert Mode to Off Mode and from Off Mode to Inert  Mode).

They are described with the following tables. .

1 IAvhhd.doc]
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2.4.1.1.1. Cooler l&or  Deployment

Cooler Door Dedovment  - Side Event Shock 1
Rotation about

Deployment Duradon

Imtxct Duration (impact of door on door stop)

Total moment of inertia of the moving part

Comtxnsation

Maximum un~mphsated  kinetic momentum

Maximum residual force and torque
at the instrument interface z

2.4.1.1.2. Scanning Motor Ramp-Up

-Y axis
<n-1  s

Nominal : 0.00120 s. (see RD12) < 0.002 s.

0.00241 kg-m2

None

0,02 Nms (TBCAW)  on the X axis
0.14NmsontheY  axis
0.02 Nms (TBC,& on the 2 axis

Fxc75N
Fy<47N
Fz < 145 N
Cx < 0.20 Nm
Cy < 0.55 Nm
Cz < 0.01 Nm

Rotation about

Scanning Mechanism - Ramp-Up (Continge&  Case)

I -Y axis

Rotation rate From 0 to 360 rpm over 25 f 15 sec.
Profile : with auasi-constant  acceleration

Total moment of inertia of the rotating mirror

Compensation

Maximum uncompensated kinetic momentum

6.9 g.m2 about the rotational axis

None

0.03 Nms on the X axis (TBC&
0.27 Nms on the Y axis
0.03 Nms on the Z axis(TEG~)

Maximum residual force at the insn. interface
without the effects of static imbalances

0.01 N on all three axis

Maximum residual torque
without the effects of dynamic imbalances

Static imbalances (see delinition  8 2.4.)

Torque due to residual dynamic imbalances
(see definition P 2.4.)

c 0.07 Nm on all three axis

7.2 E-6 kg.m

< 0.0002 Nm

2 Those values are max values over a 10 ms period from cooler door release and are mainly due to high
frequency (< 300 Hz) components. They include uncertainties (see RD12)
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2.4.1.1.3. Scanning Motor Ramp-Down

Rotation about

Rotation rate

Scanning  Mechanism - Ramp-Down (Contingency Case)

-Y axis

Fi-om36OtoOrpmover35fl5sec.
Profile  : with quasi-constant  acceleration

Total moment of inertia of the rotating mirror

Compensation

Maximum uncompensated kinetic momgtum

6.9 g.m2 about the rotational  axis.

NOne

0.03 Nms on the X axis (TBCA&
0.27 Nms on the Y axis
0.03 Nms on the Z axis (TBCA~)

Maximum residual force at the instr. interface 0.01 Nonallthreeaxis
without the effects of static imbalances

Maximum residual torque . * <O.O7Nmonallthreeaxis
without the effects of dynamic imbalances

Static imbalances (see definition 0 2.4.) 7.2 E-6 kg.m

Torque due to residual dynamic imbalances c 0.0002 Nm
(see definition 8 2.4.)
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2.4.1.2. Continuous / Recurring Transient Events : Scan Mechanism

A model has been developed to simulate the jitter performance of the scanner motor, using MATLAB,
as illustrated in Figure 2.4.111.  The input of this model  is the bearing running  torque versus time which

is gathered experimentally.

Rotation about

Scanning’Mechanism  - Continuous -Rotation
I-Y axis

Rotation rate 360 rpm (6 Hz)

Total moment of inertia of the rotating mirror 6.9 g.mz about the rotational axis

Compensation None

Maximum uncompensated kin&c momentum 0.03 Nms on the X axis (TEIC,&
0.27 Nms on the Y axis
0.03 Nms on the 2 axis (TEE,,&

Maximum residual force at the insa.  interface
I
0.01 N on all three axis

without the effects of static imbalances

Maximum residual Wrque  (See note below)
without the effects of dynamic imbalances

Residual torque vs.‘time

Residual torque numeric description 3

Residual torque spectral  decomposition (Y axis)

0.001 Nm on the X axis
Maximum on the Y axis : lO* Nm. standard
deviation on the max. : 4. lo3 Nm
0.001 Nm on the Z axis

TBDAvH
To be supplied by AVHFW3

Frequency (Hz)
6.0

~DAVH

Amplitude (Nm)

0.005 (TBc*~)

~DAVH

Static imbalances (see definition 8 2.4.) 7.2 E-6 kg.m

Dynamic imbalances (see definition 8 2.4.) < 0.0002 Nm

3 This description (effective residual torque for each axis, including wansitories,  noise... and representative
from 0 to 150 Hz.)  shall be provided on a numeric tape with a sampling frequency  geater than 1000 Hz
‘and an output format compatible with FORTRAN  (double precision if possible).
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2.4.2. Compatibility With Satellite Dynamic Environment

2.4.2.1. General Mission Environment

Ttme  AVHRR/3,  in any operation mode, will  be exposed to the following in-orbit dynamic emironment

(frequency range : 0 - 10 Hz) :

Linear acceleration on X, Y, 2 axes at METOP  satellite centre of mass * 0.02 m / S*

Angular rate about X, Y, 2 axes 7&g/ s
Angular acceleration about X, Y, 2 axes 0.5 deg / s*

* : With respect to the METOP satellite centre of mass, the AVHRR/3 rehence point (see 0 2.1.4.1) is
located at :

[

745

GSL(jAvH  = - 15 (metress> CrshET)
-0.2

2.4.2,2. Environment During Satellite Deployment Sequence

The.instrument,  in any operation mode, will be exposed to the following in-orbit linear and angular

acceleration levels at the instrument interface reference point :

Amplitude

0.025 m/s*

0.100 m/s*

0.100 m/s*

0  10ms TBDs

Maximum Linear Acceleration Amp&de Versus  lime

Amplitude
A

Ll -

X 1.3 degls’

Ll Y = 1.3 deg./s*

Z 1.3 deg./s*

L2 _ _ rn

0  10ms

X 0.65 deg./s*

Y = 0.50 deg./s*

) Time Z 0.50 deg./s*

TEIDs

Maximum Angular Acceleration Amplitude Venus Time
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2.4.2.3. Micro-Vibration Environment

AVHRIU3  will be exposed to in-orbit TBk dlsturban~  with a tiequency  greater than 10 Hz.
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3.1. ELECTRICAL INTERFACE OVERVIEW

The avionics interface between the METOP  Payload Module (PLM) and the AVHRR/3  instrument is

mainly handled via the Power Conditioning Unit (PCU)  and the NOM Interface Unit (NIV).

Figure 3.1-1 gives an overview on the electrical interfaces between the PLM and the AVHRR/3.

For adaptation of the single e.nded  h&faces  of the AVHRR/3, a special  grounding concept is described
in 0 3.8 (EMC).

‘Ihe command and housekeeping budget for the insuument is as follows :

- 30 pulse discrete commands

- 15 digital B parameters, each 1 bit

- 22 analog parameters, each to be converted to.8 bitswithin  NIU.

1 +28V  Main Power Bus
D

PCU +28V  Motor Power Bus
c

NIU

+lOV Interface Bus 3

in. Pulse Discrete Commands
,

I Digital B Telemetry ,15
\

I
Ana log  Te lemet ry  ,22

\

0.9984 MHz  Clock

Data Liner
I 110

\

Data Sam pie Pulee
0

m
Line Sync Pulre

AVHRRl3

Fig. 3.1-I : PLiU to A V..RR/3  Ebdrical  Interface  Overview
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3.2. COMMAND AND CONTROL FUNCTIONAL DE!%XIl’TION

This section describes the command and control concept for the AVHRR/3  instrument.

‘Command and Control’  wmpfises  the activities respective data flows for command@  of the
instrument as well as for the acquisition  of instrument housekeeping data.

Additionally, the instrument provides an interface of measurement data which is described in 8 3.3. .

These two data sets are treated  separately in the METOP satellite.

Command@  of the instrument and acquisition of mstmmem  housekeeping telemetry is performed under

the control of the Payload Module Controller (PMC).  Commands are distributed from the PMC via the

PLM OBDH Bus to the NOAA Interface Unit (NIU) which translates or converts the functional and
electrical interfaces to NOAA instrumems. Vice versa housekeeping data are acquired by the NIU from

.the instrument and transmitted to ground.

Three data sets are made available by the instrument :

- Digital A data

- Digital B data

Analogdata

Digital A data are in the above sense measurement data’ and are handled by NIU. They are not routed

via the PLM OBDH Bus to the PMC and not used for housekeeping by the satellite.

Digital B and analog data are housekeeping  data and only the Digital B data are controlled by the NIU. *

Both are reported to the ground via S-band telemetry.

3.2.1. Protocol

Not applicable for AVHRR/3.

3.2.2. Tekc-a&Is

Telecommands to the instrument shall be provided by the NIU.

The minimum time between  two consecutive commands is 100 ms.

The  instrument shall be commanded by Pulse Discrete Commandst.

Pulse Discrete Commands shall be issued to the htstrument  one command at a time.

r

Any pulse ON condition may last for considerable time in case of a spacecraft anomaly. The instrument
shah not be damaged by such an occurrence.

I Pulse Discrete Command Definition

The pulse discrete command is nomally  used to change the state of a latching relay in the instrument. An
ON or TRUE condition is issued in the form of a pulse to the instrument over a single line.
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The METOP satellite will provide capabilities for pre-programming of the AVHFW3 of up to 36 hours.

The instrument Shall  Cope with this pre-programming pea-id  and not require any intermediate command

and control process (except thermal control).

‘Ibe  commands to operate the instrument shall be as listed in Table 3.2.2-  1. ’

Note : The operational modes and sequences of commanding are .&fined in 0 1.4 and 1.5.

I
3.22.1. Tekcommand  Definition

The  satellite shall provide to the instrument all commands which are listed in Table 3.2.2-l.

Nr. 1 T&command 1 Mnmo 1 TYIE  t I
1 Scan Motor / Telemetry ON Pulse
2 Scan Motor / Telemetrv OFF Pulse Critical Command
3 kkctronics  / Telemetrv ON7 1  -pulseI
4 Elwtronics  / Telemetry OFF Pulse
5 Channel 1 Enable Pulse
6 Channel 1 Disable
7 Channel 2 Enable Pulse
8 * Channel 2 Disable Pulse
9 Channel 3A Enable Pulse
10 /Channel  3A Disable I I PUG--I
11 Channel 3B Enable
12 Channel 3B Disable
13 Channel 4 Enable

Pulse
Pulse
Pulse

14 Channel 4 Disable Pulse
15 Channel 5 Enable Pulse
16 Channel 5 Disable Pulse
17 ICooler  Heater ON I

T&e 3.2.2-l : Teiecommand  D@nition
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3.2.2.2. Telecornmand  Function Description

1. Scan Motor/Telemetry On

This command shall turn on the scan motor, scan drive electronics and the’first of the three parallel
power switches for housekeeping telemetry. Spec&ally,  this command applies power to the following

units: I*
a) Eleclronics

-7
switch regulator

b) Motor switch%$&lator .

c) DC/DC powerc4mV~~

d) f 15V regulators

e) +SV motor logic regulator
f) Clock receiver
g) Motor logic

h) Analog telemetry circuits
i) Patch tempemture  control

2. Scan Motor/Telemetry Off

This  command  shall turn off the scan motor, scan drive electronics and the first of the three parallel

power switches for housekeeping telemetry.

Note : ‘Ihis cornmti  is a critical command.

3. ElectronicdRkmetry O n

This command shall turn on the radiometer electronics  (except the scan drive electronics) for all
channels in the ENABLE mode, and the second of the three parallel power switches fdr housekeeping

telemetry. Specifically, this command applies power to the following units : .
a) Electronics switching regulator

b) DC/DC power converters

c) f 15v regulators

d) +5V motor logic regulator

e) +SV electronics regulator

f) Analog telemetry circuits

g) A/D Converter

h) Scan timing logic

i) Clock receiver

j) Motor logic
k) Patch temper- control

1 IAVH3aICD.docj
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4. Electronics/Telemetry Off

This command shall turn off the radiometer electronics and the second of the three parallel power

switches for housekeeping  telemetry.

5. Channel l(0.63 p) Enable -

If “Elecrronics  Oh”‘  has been executed, this co-d applies power to :

a) channel  1 pre-amplifier

b) Charmel  1 post-amplifier

6. Channel 1 (0.63 p) Disable

This command removes power from  :

a) Channel 1 pre-amplifier

b) Channel 1 post-amplifier

.

7. Channel 2 (0.86 p) Enable.

IF “Electronics Oh”’  has been executed, this command applies power to :

a) Channel 2 pre-amplifier

b) Channel 2 post-amplifier

8. Channel 2 (0.86 p) Disable

This command removes power from :

a) Channel 2 pre-amplifier

b) Channel 2 post-amplifier

9. Channel 3A (1.6 p) Enable

IF “Electronics OiV’ has been execute&  this command applies power to :

a) Channel 3A pre-amplifier

b) Channel 3A post-amplifier

10. Channel 3A (1.6 p) Disable

This command removes power from :

a) Channel 3A pre-amplifier

b) Channel 3A post-amplifier

1 [AVHMCD.docl
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11. Channel 3B (3.7 p) Enable

If “Electronics OW has been executed this command applies power to :

Note :

a) channel  3B pre-amplifier

b) Channel 3B post-amplifier

See.  0 1.4.1 d for time delay constraint for this comma@

12. Channel 3B (3.7 p) Disable

This command removes power from :

a) Channel 3B pre-amplifier

b) Channel 3B post-amplifier

13. Channel 4 (10.8 p) Enable

If “Electronics ON” has been executed, this command applies power to :

a) Channel 4 pre-amplifier

b) Channel 4 post-amplifier

c) Channel 4 detector bias

Note : See 0 1.4.1 -d for time delay constraint for this command.

14. Channel 4 (10.8 p) Disable

lkis command removes power from  :

a) Channel 4 pre-amplifier
b) Channel 4 post-amplifier

c) Channel 4 detector bias

15. Channel 5 (12 p) Enable

If “Elecrronics  OW has been executed, this command applies power to :

a) Channel 5 pre-amplifier

b) Channel 5 post-amplifier

c) Channel 5 detector bias

Note : See 8 1.4.1-d for time delay constraint for this command.

16. Channel 5 (12 p) Disable

This command removes power froIl :
a) Channel 5 pre-amplifier
b) Channel 5 post-amplifier

[AVHMCD.docl
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I c) Channel 5 detector bias

17. Cooler Heater On

I If “Electronics/Telemetry  Ohr’, “Scan MotovTelemetry  ON”, or “Telemetry Locked 0n”‘has been

executed, this command applies  power to :

a) Radiator decontamination heater .

b) Patch deconumination  heater

Note : Channels 3B, 4 and 5 shall be disabled prior to this command (Cf. $1.4.1.)

18. Cooler Heater Off

‘This command removes power from :

a) Radiator decontamination heater

b) Patch decqtamination  heater

19. Telemetry Locked On

This command shall turn on the third of three parallel powa switches for housekeepii  telemetry,
thereby locking the telemeuy  ON h&qxxWt  of commands 1 through 4. Specifically, @is  command

applies power to : Lt-7
a) Electronics switch regulator

I
b) DC/DC power converters

c) + 15V regulators
d) +SV motor logic regulator
e) Clock receiver

f) Motor logic

g) Analog telemetry circuits

h) Patch temperature control

20. Telemetry Not Locked On

This command shall turn off the third of three parallel power switches for housekeeping telemetry,

thereby returning the telemetry to the control of commands 1 through 4.

21. Earth Shield Deploy

This command applies power to :

a) Earth shield circuitry

Note.: This  command shall be followed by the Earth Shield Disable command (see 0 1.5.2.4.)
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22. Earth Shield Disable

This  command removes power from :

a) Earth shield circuitry

Note : ‘Ihis command follows the Earth Shield Deploy ammand.

23. Patch Control ON I

If “Telemetry Locked On” (command # 19). “Scan  Moror/TeZemetry  On” (# 1) or

“Elecrronicflelentetry On” (# 3) has been executed, this command applies controlled heat to :

a) Patch

24. Patch Control OFF

This command removes controlled heater power from :

a) Patch

25. * Channel 3A Select

This command selects channel 3A for channel 3 data output from AVHRR/3.
Application of this command causes the Digital A patch temperature telemetry to toggle between actual
temperature and reference on alternating scan lines.

26. Channel 3B Select

This command selects channel 3B for channel 3 data output from’AWHW3.

Application of this command causes the Digital A patch temperature
temperature every scan line.

telemetry to read actual

27. Voltage Calibrate ON

If “Elecmmics/Telernerr),  ON” has been executed, this command :

a) Deactivates IR and daylight detectors

b) Removes bias from Channel 4 and 5 detectors

r

c) Provides simulated Barth scene and back-scan video for all enabled channels

Note : This command is used only for trouble-shooting purposes, so is not normally used in orbit.2

2 The switch-off command sequence.s  as defined in 6 1.5 consider that this command might have ken

triggered during the satellite ground and in-orbit lifetime.
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28. Voltage Calibrate OFF

I If “Electronics/Telemetry ON” has been executed, this command :

IR and daylight detectors that are enabled

c) Deactivates simulated Earth scene and back-scan video

29. Scan,MotorHigh  Mode ’

I
If “Scan Motor/Telemetry OW @as been executed, this  command :

a) Sets the motor switchdgulator voltage to HIGH LEVEL

30. Scan Motor Low Mode ’

I
If “Scan Motor/Telemetry OW has been executed, this command :

a) Sets the motor switch regulator voltage tq LOW LEVEL

Note : This  command  is nominally not used, and is considered as a Critical Command.
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3.23. Housekeeping Telemetry

This section describes the AVHRR/3  Digital B and Analog Telemeuy.

3.2.3.1. General Requirements

The NIU shall only acquire the instrument-provided digital-B and analog HK data at any time when the

instrument is in Heater / Decontamination Mode or Measurement Mode.’
-

The NIU will read out the following housekeeping telemetty  formats from the instrument :

- Analog  HK

- Digital HK (“Digital B”).

The NHJ will sample both analog and digital B housekeeping telemetry, with periods of :

- 16 seconds nominally

- up to l/8 s for any selected parameter on request.

Analog data shall be acquired and converted within the NIU to 8 bit digital information with a 5.12 V

full scale resolution (LSB = 20 mV).

No instrument housekeeping data shall be monitored by the METOP  satellite. Nevertheless the Digital B

data will be checked on-board for verification of command execution.

Note : The following information shall be made available via the Satellite Packet for the on-ground
processing of the AVHRR/3  measurement data : Digital B telemetry point (Channel 3A / 3B Select

Status).

3.2.3.2. Digit@  B Telemetry

l’he instrument shall provide the Digital B telemetry ,as listed in Table 3.2.3-l.

TheQDk@tal  B telemetry points are available for monitoring as soon as all power interfaces are enabled

and independen#  of the instrument modes.

Each of the 15 Digital B telemetry points shall indicate the status of one of the pairs of commands of

8 3.2.2.
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Telemetry Point Name State

Logic “1” Logic “0”
(Low Voltage) (High Voltage)

Rt?mti

1 Scan Motor/Telemetry  Status ON OFF

2 Electronic~elemetry  Status . ON OFF

3 Channel1Stams ‘ON OFF
4 Channel 2 Status ON OFF  -

5 Channel 3A Status ON OFF

6 Channel 3B Status ON OFF

7 channel4  Status ON OFF
8 Channel 5 Status ON OFF
9 Charmel  3A/3B Select Status 3 A 3B
10 Voltage Calibration Status ON OFF

I 1 Cooler Heat Status ON OFF

12 Scan Motor Mode Status High Power Low Power
I3 Telemetry Lock Status Locked ON Not Locked On
.4 Earth Shield Status Deploy Disable
.5 Patch Contiol  status ON OFF

. .

Tab&  3.2.3-l: A VHRRL3  Digital B T&me&y

3.2.3.3. Analog Telemetry

The AVHRR/3  provides analog telemetry channels as listed in Table 3.2.3-2 to monitor on the ground
the health of the instrument. It shah be considered that telemetry of analog temperature, voltage and

current (analog telemeq)  will be valid by 16 s after switching-on of instrument telemetry, i.e. after .

Scan Motor / Telemetry ON, Electronics / Telemetry ON or Telemetry Locked ON command  has been ’

sent.

Typical valid data ranges and values are shown in Table 3.2.3-2.

‘Ihe telemetry points shall be defined as following :

1. ) Patch Temperature

This telemetry  point measures the output from platinum temperature sensor located on the

I
radiant cooler patch which contains the IR detectors. The amplifier gain / offset is adjusted for

the patch temperature range.
This telemetry is valid for patch temperatures within the range specified in Table 3.2.3-2.

1 [AVHhICD.dcx]
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2.) Patch Temperature Extetuied

This telemetry point measures the output from platinum temperature sensor located on the

I
radiant cooler patch which contains the IR detectors. The amplifier gain/offset is adjusted for

the extended temperamre range of the patch.

3.) Patch Power .

I
This telemetry point measures the power being applied to the control heater on the radiant .

cooler patch which contains the IR detector.

4.) Radiator Temperature

This telemetry point measures the output from platinum temperature sensor located on the first

stage (warmer stage) of the radiant cooler.

5.) - 8.) Blackbody Temperature 1,2,3,4

This telemetry point measures the output from platinum temperature  sensor Nr. 1 through 4

respectively, located on the blackbody calibration target.

9.) Electronics Current

This telemetry point measures the DC cutrent  load on the +28 V Bus (pins 1 and 2 on J3). This

is directly proportional to the DC current into the power converters for the remain@ electronics

not including the motor  power supply. This current  ‘measurement also represents current

supplied to the radiator window heaters, Earth shield release mechanism, and if Electronics /

Telemetry ON or Telemetry Locked On have been commanded, the cooler decontamination

heaters.

10.) Motor Current

ThistelemePypointmeasurestheM3currentloadonthe+28V(Motor)Bus@ins3and4on

J3). This is directly proportional to the DC current into the scan motor power supply. If

Electronics / Telemetry OFF, Telemetry NOT Locked On and Scan Motor / Telemetry ON

have been co- this current measurement will also include current supplied to the

telemetry elecuonics  and cooler decontamination heaters.

Il.) Earth Shield Position ,.

Ibis telemetry point indicates the status of the radiant cooler Earth shield.

12.) Electronics Temperature

?his telemetry point measures the output of the thermistor located inside the electronics box.

13.) Cooler Housing Temperature

‘this  telemetry point measures the output of the thermistor located on the radiant cooler housing.
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14.) Baseplate Temperature

‘This telemetry point measures the output of the thermistor located on the baseplate.

15.) Motor Housing Temperature

?his telemetry point measures the output of the thermistor located on the motor housing.

16.) A/D Converter Temperature

This  telemetry point measures the output of the thermistor located inside the ND. converter

subsystem at the point of maximum operating temperature.

17.) Detector Bias Voltage Channel 4

This telemetry point measures a voltage directly proportional to the regulated - 12 V DC which
supplies the channel  4 IR detector bias current.

18.) Detector Bias Voltage Channel 5

This telemetry point measures a voltage directly proportional to the regulated -12 V DC which

supplies the channel 5 IR detector bias current.

19.).  Blackbody Temperature, IR Channel 3B

This telemetry point measures the output of a sample-and-hold circuit which samples the IR
channel 3B analog data signal once each scan line when viewing the blackbody calibration

target.

20.) Blackbody Temperature, IR Channel 4

This telemetry point measures the output of a sample-and-hold circuit which samples the IR

channel 4 analog data signal once each scan line when viewing the blackbody calibration target.

21.) Blackbody Temperature, IR Channel 5

This telemetry point measures the output of a sample-and-hold circuit which samples the IR

channel 5 analog data signal once each scan line when viewing the blackbody calibration target.

22.) Reference Voltage

This telemetry point measures a DC voltage directly proportional to the +6.4 V reference j

voltage source in the electronics.

The analog telemetry shahimvetheperformance as defined in Table 3:2.3-2.  The transfer function

between physical range and voltage range is part of the deliverables / as-built data.
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1

II

Nr. Telemetry Point Name

1 Patch Temperature

2 Patch Temperature Extended

3  PatchPower

4 Radiometer Temperature

P h y s i c a l  R a n g e Remarks

+0.2  v = 90.7 deg. K
+5.0 v = 115.5 deg. K

+0.2 V = 99.4 deg. K
+5.0  V = 316.0 deg. K

+0.2 V = 0.08  mW
+5.0 v = 50.0 mw ’

+0.2 V = 148.7 deg., K
+5.0  V = 317.3 deg. K

5 Blackbody Temperature 1

6 Blackbody Temperature 2

7 Blackbody Temperature 3

8 Blackbody Temperature 4

9 Electronics Current

10 . Motor Current.

11 Earth Shield Position

+0.2  V = 5.086 deg. C
+5.0 v = 44.974 deg. c

+0.2  V = 5.086 deg. C
+5.0 v = 44.974 deg. c

+0.2 V = 5.086 deg. C
+5.0 v = 44.974 deg. c

+0.2  V = 5.086 deg. C
+5.0 v = 44.974 deg. c

‘+0.2 v = 39.3 mA
+5.0  V = 982.5 mA

+0.2v = 12 mA
+5.0  V = 300 mA

> 4.0 V open
2.0 - 4.0 V in between

< 2.0 v closed

12 Blectronics  Temperature +0.2 V = 38.73 deg. C
+5.0  V = 10.8 deg. C

13 Cooler Housing Temperature

14 Baseplate Temperature

15 Motor Housing Temperature

16 A/D Converter Temperature

I7 Detector #4 Bias Voltage

18 Detector #5 Bias Voltage

19 Blackbody Temp. IR Ch. 3B

20 Blackbody Temp. IR channel  4

2 1 Blackbody Temp. IR Channel 5

22 Reference Voltage

+0.2 V = 33.24 deg. C
+5.0 v = 3.95 deg. c

+0.2 V = 33.24 deg. C
+5.0 v=3.95 deg. c

+0.2 V = 33.24 deg. C
+5.0 v = 3.95 deg. c

+0.2  v = 59.73 deg. c
+5.0 V = 8.27 deg. C

+1.923  v = -13 v
+2.384  V = -11 V

+1.923  = -13 v
+2.384V  = -1lV

To be calibrated Note1

To be calibrated Note1

Tobecalibrated Note1

+0.2  V = 0.266 V
+5.0  V = 6.657 V

__ _ _. ___
Note 1 : Data valid only when the patch temperature is in its regulated range and the c-e1 1s enaoleu.

Table 3.2.3-2 : Analog  Telemeby
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Following are the Analog Telemetry status as function of the different telecommands.

I Command 1 Amlm  Telemetry Status 1 Timing  1 (0:

1 Scan Motor/
Telemetry On

2 Scan Motor /
Telemetry Off

3  Elfxrronics/
Telemetry On

Motor Current TM increases by 150250  mA:  depending on
Motor Mode.
An additional 130 mA increase occurs if Electronicflelemetr)t
OFF and Telemetry NOT Locked ON have been commanded.

Motor Current TM decreases by 150-250  mA, depending on
Motor Mode.
An additional 130 mA decrease occurs if Electronics/Telemetry
OFF and Telemetry NOT Locked ON have been commanded.
Electronics Current TM increases by approx. 320 mA, (not
including current for enabled channels).
Reference Voltage TM becomes valid.

(1:

0:

4  Electronicsl
Telemetry dff

An additional 130 mA increase occurs if Motor/Telemetry OFF
and Telemetry NOT Locked ON have been commanded

Electronics Current TM decreases by approx. 320 mA,  (not
including cmrent  for enabled channels).
Reference Voltage TM not valid
An additional 130 mA decrease occurs if Motor / Telemetry OFF
and Telemetry NOT Lacked  ON have been commanded.

5 Channel 1 Enable Electronics Current TM increases by approx. 40 mA. (2:
6 Channel i Disable Electronics Current TM decreases by approx. 40 mA. . 0:

7 Channel 2 Enable Electronics Current TM increases by approx. 40 mA. (2:

8 Channel 2 Disable Electronics Current TM decreases by approx. 40 mA. (2:
9 Channel 3A Enable Electronics Current TM increases by approx. 50 mA. (2:
!O Channel 3A Disable Electronics Current TM decreases by approx. 50 mA. (2:

1 Channel 3B Enable Electronics Current TM increases by approx. 40 mA. (2:
BB Temp IR CH 3B TM becomes valid if Patch is in “regulation”
(105 deg. K).

2 Channel 3B Disable Electronics Current TM decreases by approx. 40 mA. 0:

BB Temp IR CH 3B TM not valid

3 Channel 4 Enable Electronics Current TM increases by approx. 60 mA. (2:
BB Temp IR CH 4 TM becomes valid if Patch is in,“regulation”
(105 deg. K).

4 Channel 4 Disable Electronics Current TM decreases by approx. 60 mA. (2:
BB Temp IR CH 4 TM not valid

5 Channel 5 Enable Electronics Current TM increases. by approx. 60 mA. (2:
BB Temp IR CH 5 TM becomes valid  if Patch is in “regulation”
(105 deg. K).

16 Channel 5 Disable Electronics Current TM decreases by approx. 60 mA. (2
BB Temp IR CH 5 TM not valid

Table 3.2.3-3 : Instrument Analog T&m&y vs. Commands (ID)
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I: I Gmunand
I

17 Cooler Heater On
I

18 Cooler Heater Off
I

19 Telemetry Locked On
I

.I .
20 Telemetry NOT

Lockedon

2 1 Earth Shield Deploy

22
I
Barth Shield Disable

25 Channel 3A Select

26 Channel 3B Select

27 Voltage Calibration
on

28 Voltage Calibration
Off

29 Scan Motor High
Mode

30 Scan Motor Low
I Mode

UOttS:

1) Timing is TBD*vt+

Pase : 3.16

Analog Telemetry Status Timing (0)

EZectronics  Current TM increases by approx. 830 mA until Patch (3)
and Radiator temperatures reach approx. +30 deg. C.

EZectronics  Current TM dezreases  by approx. 830 mA if Patch (3)
and Radiator temperatures are less than approx. +30 deg. C.

Electronics Current 7iU inaeqe~ byappqx. 13OmAif
Electronics/Telemetry OFF has bea commanded.

Motor Current Iu decreases  by approx. 130  mA if Motor /
Telemetry ON has been commanded.

Electronics Current TM decreases by approx. 130 mA if
Electronics / Telemetry OFF has beea commanded.

Motor Current TM increases by approx. 130 mA if Motor /
Telemetry ON has been commax&d.

Electronics C&rent TM increases by approx. 2.0 A until Earth (4.
Shield reaches full-open position.
If Telemetry active, Earth Shield Position TM indicates “OPEN”.

If Barth Shield is stuck “Closed” and Earth Shield Deploy has
been commanded, Electronics Current TM decreases by approx.
2.0 A.
No change in normal mode.

If cooling load is present on Radiant Cooler, Patch Temp TM’s
will stabilize at approx. 105 deg. K.

Parch Temp TM’s will “float” as a function of cooling / heating
load on Radiant Cooler.

Nochange

No change
Enabled IRChatmels  “BB Temp” TM’s will measure approx. 0.5
V (0.4 V for BB Temp IR CH 3B TM).

Enabled IR Channels “BB Temp” TM’s will return to nominal
values.

.

If Motor / Telemetry ON has been commanded, Motor Current
734 increases to 200-250 mA.

.‘,. (1)

If Motor/ Telemeny  ON has been commanded, Motor Current
77tfdecreasesto  150-2OOmA.

(1)

1) Actual Motor Current varies from unit to unit

2) Electronics / Telemetry ON must be commanded.

3) If Telemetry NOT Locked ON and Electronics /Telemetry OFF have been commanded, current
increase will appear on Motor Current TM.

4) “Telemetry Active” means Telemetry Locked ON, Q& Motor/ Telemetry ON, pE Electronics /

Telemetry ON have been commanded

Table 3.2.3-3 : Instrument Analog Teiemeby  vs. Commands (2L?)
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3.2.4. Tekcommand Verification

No check shall be performed by the spacecraft to verify whethez the command is consistent with the
active instrument mode.

The  extition  of each command shall be verified  by the spacecraft. The  interrelationship between

commanding and the verification of a command in the Digital B telemetry is defined in Table 3.2.4:1.

The  column ‘Timing’* specifies the maximum time delay between the arrival ,of a, commaqd  in the
instrument and change of the corresponding Digital B parameter.

The parameter value acquired apart from the routine HK cycle will be discarded after verification and

not transmitted to ground. Execution failure will be reported in the history area.

In case of a command execution error by the AVHRR/3,  the PLM NIU shall report this ezror  to the
. ground and no autonomous corrective action, including AVHRR/3  switch-off, shall be performed by the

spacecraft.
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Co-d constraint Command Verification Timing
Digital B

1 Scan Motor/Telemetry On G!e 4 - d &
p”hLy/

Sean Motor/ TM Status c 60 ms
“ ON “

2 Scan,Motor/Telemeny  O f f ,Scan Motor/ TM Status c 60 ms
6‘ OFF ‘4

3. ElectroniWIelemeny  On $# +nr l

Electronicsl  TM Status c 60 ms
“ON‘6  -

4 ElectronieUIelemetry  O f f Electronics/ TM Status c 60 ms
“ OFF “

5 Channel 1 Enable To be executed after Channel 1 Status c60ms
EIectroniesnn4On “ ON “

6 Channel 1 Disable . r Channel 1 Status c6Oms
“ OFF “

7 Channel 2 Enable To be executed after Channel  2 status c60ms
Electronics/TM On “ ON “

8 Channel 2 Disable Channel 2 Status c60ms
“ OFF “

9 Channel 3A Enable To be executed after Channel 3A Status <60ms
Electronics/TM On “ ON “

10 Channel 3A Disable Channel 3A Status <6Oms
“ OFF “

11 Channel 3B Enable To be executed after Channel 3B Status <6Oms
Electroni&I’M  On “ ON ”

12 Channel 3B Disable Channel 3B Status <60ms
“ OFF “

13 Channel 4 Enable To be executed after Channel 4 Status <60ms
Electronics/TU  On ” ON ”

14 Channel 4 Disable Channel 4 Status <6Oms
A1 OFF “

15 Channel 5 Enable To be executed after Channel 5 Status <6Oms
ElectronicU’M  On l ‘ ON “

16 Channel 5 Disable Channel 5 Status c60ms
” OFF “

17 Cooler Heater On To be executed after Cooler Heat Status <60ms
Cmd Nr. 1 “ ON “

or Cmd Nr. 3
or Cmd Nr. 19

18 Cooler Heater Off Cooler Heat Status c6Oms
“ OFF “

19 Telemetry Locked On $cca4-- Telemetry Lock Status e 60 ms
“ LOCKED ON “

Table 3.2.4-l: Tekommand Veniialion (l/2)
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I Command Constraint Command Verification Timing
Digital B I

NOT Locked On Telemetry Luck Status < 60 ms
” NOT LOCKED ON “I

21
I

JZarth Shield Deploy Earth  Shield Status
I
<60ms

“ DEPLOY *’

22
I

Earth  Shield Disable Earth Shield Status < 60 ms
“ DISABLE *‘ I

Patch Control Status 1 c 60 msTo be executed after
Cmd Nr. 1

or Cmd Nr. 3
or Cmd Nr. 19

23 Patch Conpol  On
“ ON “

Patch Conuol  Off Patch Control Status < 60 ms
“ OFF “ I

25 I Channel 3A Select Channel 3A/3B  Select < 60 ms
Status “ 3A “ I

26 Channel 3B Select

27’
I

Voltage Calibration On

28
I

Voltage Calibration Off Voltage Calibration
I
c6Oms

status U OFF “

29 I Scan Motor High Mode To be executed after
Scan Motor/TM On

30
I

Scan Motor Low Mode To be’executed  after
Scan Motor/TM On

Table 3.2.4-1:  Telecommand Veriificatio  (24
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3.2.5. METOP  Specific Them& Control Elect&al  Interfaces

The thermal concept for the AVHRR/3  on METOP  is described in 8 2.3.1.

MO-IC-MM-I-AHM)OI
2 Rev.: 0
June, lllb  1998
3.20

The nominal and survival thermal control of the AVHRR/3  baseplate is under the responsibility of the

satellite through the PLY Thermal Control Unit (TCU).

METOP  specific  thermistor, heater and Wrmostat-controlled  survival hardware is used for this.

purpose, but none real&es  an electrical interface with the AVHRR/3 (‘TBCr,,nrr  for the nominal heaters ..

and thermistors).

In addition., the AVHRR/3  motor housing heaters are not used for METOP  (J33 connector).

As a conclusion, there is no electricaI  interface between the AVHRR/3  and the PLM for the instrument

thermal control.

3.2.6. Satellite Services

Note : Satellite Services are deflr&  as all Command and Control tasks which will be performed by the

PLM or the SVM to support instrument operations.

3.2.6.1. Synchronization

Note : the synchronization of measurement data read-out is defined in 6 3.3.2.

The NIU shall provide to the instrument a clock signal of 0.9984  MHz. This signal shall also be

supplied in AVHRW3 OFF Mode, but in this mode, the frequency of the signal may deviate from the

abovevalueby+  10%.

3.2.6.2. Channel Switching (Day/Night  Flag)

Channel 3A and Channel 3B shall be switched-over by the spacecraft.

This switch-over is independent from the actual instrument status (i.e. no synchronization with the

beginning of a line scan)

Note : The  time accuracy of the switch-over command is as per 5 3.2.2.

The AVHRR/3 shall deliver data of the selected sensor (3A/3B) within 15 ms of the beginning of the

switch-over command pulse.
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3.3. MEASUREMENT DATA TRANSFER FUNCTIONAL DESCRIPTION

The measurement data of the AVHRR/3  are provided at the digital A interface and are acquired and

packetized  by the NIU prior to storage and transmission to the ground. Measurement data are not routed
via the OBDH bus to the PMC and are not used for insuument  housekeeping.

3.3.1. DataRate

AVHRW3 is a radiometer with 6 channels but only 5 channels are operated at a time. Each of them

parallelly delivers IO-bit words to the platform, and the resulting 50 bits are named a sample.

Witbin one scan (i.e. l/6 = 166.67 ms), AVHRRI3  delivers 2071 samples of measurement data. The

apparent mean data rate is then 62 1.300 kbps.

The peak data rate is 1996.8 kbps (total for the 10 lines).

Note : These data are not packet&d within the instrument.

3.3.2. Measurement Data Acquisition

The.measurement  data interface consists of the :

- line synchronization pulse, from the AVHRJU3  ;

- data sample pulse, from the NIU  ;

- 10 data lines, from the AVHRR/3.

The line synchronization is sent from the AVHRIU3  to the NIU. The leading edge shall be used as

reference for each AVHRR/3  start of scan The characteristics of this Line Synchronization Pulse is
described in 4 3.5.

in response, the NIU generates data sample pulses back to the AVHRR/3,  that specify  the exact time

for simultaneously sampling the AVHRR/3 analog data channels. The analog data are digitized by the

AVHRIU3  and are presented to the NIU on 10 data lines at 5 predetermined times following each

sample pulse (corresponding to 5 of 6 AVHRR13  channels). The characteristics of those AVHRR/3

Data Lines are described in 5 3.5.

The data sample pulses will be issued in accordance with Table 3.3.2-l. First and last sampling pulse of ’

the sample period are defined relative to the line synchronisation  pulse in terms of 998.4 kHz clock

cycles. The  characteristics of this Data Sample Pulse is described in 5 3.5..

During sampling periods, the sample pulse spacing will be 25 (998.4 kHz) clock cycles.

The NIU will read-out the 10 bit parallel data lines 5 times after each data sample pulse as shown in

Figure 3.3.2-l.
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33.3. Measurement (Digital A) Data  Format

‘The  content of the analog channel is the following (see Table 3.3.2-l) :

A) Space View.

The AVHRIU3  scan timing allows for 10 samples corresponding to the video channel outputs during

the deep space view part of the scan, i.e. space view data from channels 1,2,3A  or 3B (the one that-
is selected), 4 and 5 are generated.

If IR channels  are not enabled data are not representative.

B) Electronic Ramp Calibration

The AVHRR/3 scan timing allows for 1 sample correspond@ to the video channel outputs,

resulting from a ramp calibration signal, i.e. ramp calibration data from channels 1.2.3A or 3B (the

one that is selected), 4 and 5 are generated (See 0 1.2.3.2.).
If IR channels are not enabled, data are not representative.

C) Earth View.

The AVHRR/3 scan timing allows for 2 048 samples corresponding to the video channel outputs

during the Earth view part of the scan, i.e. Earth view data from channels 1.2, 3A or 3B (the one

that is selected), 4 and 5 are generated.

If IR channels are not enabled, data are not representative.

D) IR Target Temperature.
The AVHRR/3 scau timing allows for 1 sample corresponding to the temperature of the back scan ’

calibration target, measured using four platinum resistance detectors.

The signal from each of the detectors in the radiometer lousing  calibration target (IR Target

Temperature) is inserted into the composite analog video signal in channels 3B, 4 and 5 only, one
signal per scan line (the data acquired from channels 1.2 and 3A are not representative). The signal
from the first temperature detector is inserted in the first scan line, the signal from the second

temperature detector is insert& in the second scan line... until all detectors have been interrogated.

The scan line immediately following the line which contains the last temperature detector contains

/ zeros (0) in at least the firs
t k

gnificant  bit locations.

E) Cooler Patch Temperature.

When Channel 3A is selected, the signal is the Cooler Patch Temperature telemetry value only for ,

the first channel (1). and zero (0) for the others (TBC&.

When Channel 3B is selected the signal is the Cooler Patch Temperature telemetry value for all

channels (TBC~vn).

F) Back Scan Target IR Data

The AVHRW3  scan timing allows for 10 samples corresponding to the video channel outputs during

the 6CT (Internal Calibration Target) view part of the scan, i.e. IR calibration data from channels

3B,  4 and 5 are generated (the data acquired from channels I,2 and 3A are not representative).
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A) Space View.

The AVHRR/3  scan timing allows for 10 samples co to the video channel outputs during the deep space view part

of the s&an, i.e. space view data from channels  1 3B (the one that is selected), 4 and 5 are generated.

B) Electronic Ramp CahBration.

The AVHRR/3  scan timing al m a ramp calibration

signal, i.e. ramp calibrati channels 1,2,3A  or 3B (the one that is 5 Fe generated (See 4 1.2.3.2.).

C) Earth View.

g allows for 2 048 samples corre video channel  outputs during  the Eakh view’part of

iew data from channels 1,2,3A or 3 selected), 4 and 5 are generated.
L,

3 scan timing allows for 1 sponding to the temperature of the back scan calibration target, measured

usmg four platinum resistance detec

The signal from each of the radiometer housing calibration target (IR Target Temperature) is inserted into the

channels 3B,  4 and 5 only, one signal per scan line (the data acquired from channels 1,2 and

e signal from the first temperature detector is inserted in the first scan line, the signal from the

detector is inserted in the second scan line... until all detectors have been interrogated. The scan line

lowing the line which contains thk last temperature detector contains zeros (0) in at least the first 8 significant

blr Gocations. /

f

.

E) Cooler Patch Temperature. fl+*g.

1

:

The AVHRR/3  scan timing allows for 1 sample corresponding to the temperature of the cooler patch.

The signal from the temperature detector is inserted into the composite analog video signal in channels  3B, 4 and 5 only, one

signal per scan line (the data acquired from channels 1, 2 and 3A are not representative). When channel 3A is selected

(command #25_see section 3.2.2 Telecommands).  the cooler patch temperature value in the digital A data toggles between the

telemetry value in one scan line and a value near zero counts in the next consecutive scan line. The “near zero counts” value is

untended lo be signal ground level and typically does not exceed 10 counts. When Channel 3 B is selected (command #26),  the

cooler patch temperature telemetry value is in the digital A data every scan line.
-

F) &&Scan  Tareet  IR Data.
I

I
I

The AVHRR7  scan timmg allows for 10 samplwonding td the video channel outputs during the ICT (Internal

Calib~~‘~~
I

frM_

are g ta acquired

are not representative).

Bit Position

mu 01 radlometrlc  data 1s locale-1.

The LSBW oata IS located on data line 10 for each channel.

I



,
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Bit Position

The MSB of radiometric data is located on data line 1 for each channel.

’The LSB of radiometric data is located on data line 10 for each channel.

MO-IC-MMT-AHMK)l
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3.23

I
AVHRR Output

(1)

(2)

(3)

(4)

(5)

(6)

T, is the leading edge of the AVHRR/3  line sync.

T = 1.00160256 ps = one 0.9984 MHz clock period = one count

All “Times” and “Counts” are in appropriate units after TO

AVHR.R/3  Scan Period = l/6 second = 166.67 ms

Sample Pulse Spacing = 25T  during  sample periods

Due to the asynchronous characteristics of the AVHRR line sync. pulse, the first time unit or
count unit (unit #l) may be shorter  than T. The  first unit is defined as time between TO and the

subsequent rising edge of the 0.998 MHz clock.

.



. .
25 T

Sample Pulse Ntl

.. .. 25TtI-  300ns .

.
20Ttb  300ns

.. ..
. *.

15Tt/- 300ns .. . .. . .. 1 OTtI- 300ns . . ... . ... . ..
5T & 5T .

. +I- 300ns - +I- 300ns k
AVHRR
Data 1 C h a n n e l 5 I Channel  1  1 C h a n n e l 2  1 Channel 3 1 Channel4 I Channel5 I- .. * . * . l* . . l . -. . * ’ . . l . l

_ - Sample N 1 : . ’ *..
Sample N-l . * .. . l

. l Sample Nt 1
. ’ . . .

l _

NIU internal
Data Acceptance
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3.4. POWER ELECTRICAL INTERFACES

3.4.1. Overview

‘Ihe AVHRR/3  instrument requires the following power interfaces :

- A regulated  +28  Volt Main Bus with high quality power as primary source for the insuument.

- A regulated +28  Volt Mom Bus with high quality power for the supply of’the scan motor.

- A regulated +10 Volt intefmt? Bus for powering of standard control interfaces in the instrument.

The +28  V Main and Motor Power Bus is conditioned by the internally redundant Powa Conversion

Unit (PCU) and is individually switched and protected  The +lO V Interface  Bus is provided by the

NIU. This is illustrated in Fig. 3.4.1-1.

Figure 3.4.1-2 details the AvHRw3  internal power distribution.
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AVHRR

Llnmr 1 1OV Interface Bus
Regulator

I
I-_----________

SCGlCU3

PCU .

CMD: ON I
statuti  I CMD: MotorKeteemetry  On/Otl

cutTent Motor Swttchhlg  Regutator

_ I 28 V Motor (Sun Motor  Power Su@y)

, Power Bus

r--

L--d

I

Etectr. Swttckg Regutator
DC/DC Cowefter

CMD:  Etectr.
lTetanetfy  oran

Patch Ouig. Heater
I

28 V Main Power Bus Heater  ObOtt

G CMD: Etih  Stdetd  Deploy.

Sobnold  2

Details on AVHRR/3  side are illustrated in Figure 3.4.1-2.

Fig. 3.4.1-I : AVHRR/3 Power Distribution Diagram
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Fig. 3.4.1-2 : A VHRR/3  Intemal Power Diwibution Diagram
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3.4.2. Power Demand

The actual power demands for AVHRFU3  on the individual power busses for BOL & EOL during all
. modes  pe d&bed in Table 3.4.2-l Power Consumption Data Sheet.

The power budget for $e thermal control of the baseplate is not part of the instrument power  budget

(see 5 2.3.3.1.).

DejWions .

Typical Beginning.of Life Power

Power expected to be measured during instrument acceptance test, = basic power.

Worst Case End of Life Power

Specifkd power the instrument shall never exceed (except in case of failure).

Mean Power
Steady state power consumed when the powa bus is set at its mean voltage and with a 25 deg. C

temperature.

Min. /Mar  Power

Min. / max. steady state power consumed as a function of power bus input voltage and instrument

temerature.

Peak Power

Total power consumed during a peak, i.e. corresponding to an event of finite duration during the
considered funchonal  mode. The peak power is given at mean power bus voltage and with a 25 deg. C ’

temperature. The peak power is characterized by a peak duration and / or a peak repetition  duty cycle.

Failure Power Consumption

Maximum permanent power that will be consumed without triggering an internal protection or without

leading to a fuse blowing.

dP/dV @ 25 deg. C

Mean variation of the consumed power with respect to the input voltage.
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Table 3.4.2-l : Power Consumption Data Sheet

I
AVHRRI3 dP/dV 6%’ 25 deg. C

Typical Beginning of Life (W) Worst Case End of Life (W)

Instr. Mode Power Bus Mean Min. Max. Peak Peak Peak Duty Mean Min. Max. Peak Peak Peak Duty Failure

Power Power Power Power Duration Cycle Power Power Power Power Duration Cycle Power

Off Mode 28 V Main Bus 9.26 None None 9.60 None None

(a) 10 V Interface Bus 0.04 0.05

TOTAL 9 . 3 0 None None 9.65 None None N/A

Heater I 28 V Main Bus 33.13 21.61 44.64 None None 34.78 22.68 46.87 None NON

Outgas M0de 10 V Interface Bus 00.04 00.04 00.04 00.05 00.0s 00.05

(b) TOTAL 33,17 21.65 44.68 None None 34.83 22.73 46.92 None None N/A

Measurement 28 V Main Bus 25.84 82.74 1 sec. Once 26.93 None None _

Mode 10 V Interface Bus 00.04 00.04 (c) 00.05 (d) .

TOTAL 25.88 82.78 27.00 None N o n e N/A
I \ _.e.-.l~ I .._.__,rn_._.~  -1~~ T\.l”__  e. A _..n 4 P.w VII ~0ae : Motor I relemeuy  un pee 9 1.4. ana 1.3.).

(b) Heater / Outgas Mode : Motor, Telemetry, Electronics, Cooler Heaters, Channels 1.2 and 3A ON (See 0 1.4. and 1.5.).

(c) Peak power adds Earth shield deploy power (56.9 W) to BOL mean measurement mode power. 41 I

W There is no peak power during measurement mode al EOL : the door is already released. A I
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3.43. Power ElectricaI  Interface Requirements

In order  to structure the electrical interfaces, all signals to be controlled by this document will be
identified and classified into a certain number of signal types. For each signal type a three character

identifier code is given as defined in the coireqondiq  tables. In most cases the power-signal code is
identical to the code’of the Data Sheet by which the signal is specified. -

Table 3.4.3-l shows the power interface types used by the AVHIW3  and the coksponding  data sheet :

identifiers.

Data Sheet Code Interface Circuit

+28 V Main Power Bus APB Fig. 3.4.3.2-  1

+28 V Motor Power Bus APB Fig. 3.4.3.2-2
+lO V Interface Bus DPB Fig. 3.4.3.2-3

T&le 3.4.3-I : Power Interjaces  to AVHRR/3

Within  the Power Interface Data Sheets, the electrical characteristics of the power interfaces are

defined.

3.4.3.1. Power Interface Data Sheets

On the following pages, the electrical characteristics of the power interfaces are defined  with one Data
Sheet per signal. In Table 3.4.3-l - ‘AVHRIU3  Power Interfaces’ and 8 3.4.5 Pin ‘Allocation’ is *.

referenced to these Data Sheets.

The perfomxmces  specified in the Data Sheets are maintained during the mission lifetime and under

nominal load and temperature range conditions. Source specifications have to be measured at the

connector of the source and load specifications have to be measufed  at the connector of the load unless

specified otherwise.

Parameter Lkfiktions

Small Signal Impedance

Outpur  impedance of the power supply tested with, compared to 28V,  small AC signals.

Output Impedance

Linear output impedance of the power supply.

Voltage Ripple

Sinusoidal voltage ripple, including repetitive spikes and voltage drop caused by the instruments current

ripple.

Under-Voltage (incl. ripple % trms.)

?he specified voltage range will be considered as under-voltage.
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Over-Voltage (id. ripple % trans.)
‘Ihe  specified voltage range will be considered as over-voltage.

Transients

Positive or negative going, non repetitive spikes caused by load cutrent  changes.

Max Steady-State Current -
Maximum power as defined in the Power Consumption Data Sheet divided by @e minimum.specifkd

nominal voltage.

Current Ripple

Ripple caused by the load pulsed currents (DC/DC converter, stepper motors...).

Inrush Current

Maximum allowed input current for a rest&ted  time, when the load is switched on.

Inrush Current Rate

Rate-of-change of the input current over time when the load is switched ‘on’.
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Signal  Nomenclature I_ 28 V Main Power Bus I

Code

EMC Class

Power Source Specification

Par8Itleter

Voltage

APB

Power

Requirement Remarks

27.16 . . . 28.84 V at AVHRR/3  input

Small Signal Impedance

Voltage Ripple

U n d e r - V o l t a g e
(incl. ripple & trans.)

Over-Voltage
(incl. ripple & trans:)

< 0.3 R

See 8 4.3.1.2.

> 16.oO.V  ; c 27.16 V

> 28.84 V ; < 38.00 V

f< 1OOkIiz,shortcircuit
protection&line<O.lR

for<3s

for<50ms

Transients

Mti. Current

Leakage Current

Load Specification

Max. Steady-State Current

Current Ripple

See 4 4.3.1.2.

< 5.0 A Limited by short circuit
protection

<6mA Short circuit protection.‘Off

RkquireInent Remarks

2A

< 2% Max steady-s@te cllrr. f< 1OOkHz

((40 m&

Inrush Current .< 3.3 %p Steady- State after 30 ms.
1s for motor start-up and

cooler door opening

Inrush Current Rate

Accepted Voltage Range

Accepted Under-Voltage

<3oInA/ps

26 . . . 30 V

>16.OOV;<26.OOV for<3S

Accepted Over-Voltage

Accepted Transients

>3O.OOV;<38.OOV continuous

Duration< lops
I

Harness Design

Parameter

W&g T y p e

Requirement

AWG 20, T4
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Signal Nomenclature

Code DPB

+lO V Interface Bus

I EMC Class I Power I

I Power Source  SpeciBcation I

Parameter

Voltage

Iv Source Current

R e q u i r e m e n t Remarlis

9.5 . . . 10.5 v at AVHRRl3input

<lOOmA

I Small Signal Impedance I <IQ I f<lOMHz I
I I I I

11 Voltage Ripple I See 0 4.3.1.2. I I
I , I I I

Under-Voltage
(incl. ripple & trans.)

O v e r - V o l t a g e
(incl. ripple & trans.)

Voltage Transients

> 9.0 v ; < 9.5 v

> 10.5 v ; < 15 v

See 5 4.3.1.2.

had Specikation I
Parameter I Requirement I Remarks I
Max. Steady-State Current

Current Ripple

Inrush Current

7.5 mA

‘<5mA

c 125% Max Steady-State CUT.
( (9.4 mA)

f < 2.5 MHz

for < 60 ms

Imush  Current Peak

Harness Design

Parameter

<5omA.

Requirement

for < 0.5 ms

I Remarks
Wiring Type AWG 24, TP 1
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3.4.3.2. Power Interface Circuits

PCU AVI-I.IW3
ROl Em

H I IH -rr-r=“L

- All resistor values ore in ohm
AJI capacitor vulues  ore in micro fomd
All  inductor values  ore in miili  henry

Figure 3.4.3.2-1: +28 V Main Power Bus InterjYace  Circuit

PCU AVI-IIW3
ROl m2

Primar;pom  -
Ground

- All resistor volues ore  in ohm
All  aqac’itor  values ore in micro forod
All inductor values are in milli  henry

Figure 3.4.3.2-2 : +28 V Motor Power Bus Interjbce  Circuit
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PCU AVHRW3
RO5 El0

Figure 3.4.3.2-3 : +I0 V Inter@ce Bus InterJace  Circuit
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3.4.4. Power Connectors

Table 3.4.4-l identifies  the power connector types at the AVHRR/3 boxes and Table 3.4.4-2 identifies

the power connector types at the AVHRR/3  harness.

There is no dedicated connector on the instrument used on METOP  for the thermal control of the

baseplate. . -

Connector Connector-Type Function-

r JO3 TDlB25LP  *) Power

’ 533 TDlE9LS  *) Heater’KU  I/F (TIROS speciiic)
*) ITT-Cannon filter pin connector

Table 3.4.4-l: Power Connector ljpes  at AVHRRl3  Boxes

Connector Connector-Type

PO3 DBMA-2%~NMB

Function

PoWtX

I P33 DEMA-9PNMB Not used at METOP level

Table 3.4.4-2: Power Connector ljpes at AVHRRl3  Harness

3.4.5. Power Pin Allocation Lists

In these lists, the cross reference between connector pin, signal designation, Interface Data Sheet, target ‘

connector  and target connector pin is defined and recorded as data base. Per connector one list is

prepared.
. :’

Interface Data Sheets can be found in 8 3.4.3.1.

The individual pin allocation lists are specified by the 9 characters of the alpha numerical connector

number. For the AVHRR/3 the first 3 characters are AVH. The 7th character is J for a box connector .

or P for a harness connector. The  last two characters define the connector number.

Since these lists also specify the wiring and shielding, they also form the basis for harness .

manufacturing.

The power connector pin allocations at instrument level are described in Tables 3.4.5/l  and /2. The
power connector harness are described in Tables 3.4.5/3  and /4.
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connector  : lAVH305J03 Item :

01

05

‘02

06

03

07

04

08

09

13

10

14

15

16

+28V  Main PwrBus  AVH

+28V  Main PwrBus  AVIi

+28V  Main PwrBw  AVH

+2N Maio PwrBm  AVH

+28V  Main PwrBus AVH

+28V  Main PwrBus AVH

+28V  Main PwrBus AVH

+28V  Main PwrBus  AVH

+ 1OV  I/F Bus AVH

+lOV IF Bur  AVH

+lOV I/F Bus AVH

+lOVLFBurAVH

Sqqnl  Gh’D  PO3 AVH

Sl8Sti  Gh-D  AVHRRP3

17 (hrtcrr Gad AVH

18 ChSSiSGOdAVH

11 spare

1 2 spare

19 Spare

20 SF=

2 1 SF=e

22 SF=

2? SFC

24 spare

25 spare

I IAVHWCD.doc]

Ref. :

uAY8A  MARCONI SPACE AVHRW3
Issue :
Date :
Page :

AWRR/3 Function : POWCI

EMC-category : 1 ~~III.-Type  : TDlB2SLP

sup1

.RTNl

.SUFT2

.RTNZ

SUP3

.RTN3

SUP4

.RTN4

.SuPl

.RTNl

SUP2

.GND

.GND

I

.-

.-

.-

.-

.-

.-

.-

.-

.-

.-

lntafacadodc

arcslgMl PO&

Eel APB- - D

EOl  APB- -7,

Eel - - D

Ml‘ - 7

EO2  APB- - D

u)2 APB- - 7

aI2 -D

m :_7.

El0 DPB- - D

El0 DPB- - 7

El0 - D

El0 - 7

G@ii  -

Gh?)- -

MO-IC-MMT-AWOOO1
2 Rev. :  0
June, 11” 1998
3.37

B~ckshcll  : WA

Grmping  ’

Q.ID shd thbk Tuid

ABoo

ABOO

ABOO

ABOO

DBOO ,

DBOO

GDlO

I
Table 3.4.91:  Fin AUocation’Lirt.of  Connector JO3

Not used at METOP  level

Tdle 3.422 : Pin Allocation List of Connector 533

comacat

PinlaadPin2

Pia5aadPin6

rre~hatcdca&U

he JKonneua

Pin3aodPill4

Pin7andPinS

pcsha7cdca&u

he JXaunxta

Pin9and  10

Pin 13 and 14

ueshalaiu&u

the I-Gmaecia

PinlSand16

Pin 17 and 18

lreshoitedcadlu

he I-Conwcs



AVHRR/3

*Ref. : MO-I&MMT-AH-0001
Issue : 2 Rev.: 0 ,
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Page : 3.38

Connector : IAVH305PO3 Ittm : AVHRW3 Function : Power Corm.-Type  : DBMA-25%NMB
EMC-Cdtpy  : I Location : 305 Raekshcii: T B D

Ptn SbldDtdmmthm

I 01 +28V Main PwrBus  AVII SIIPI
OS t28V Main PwBus AVH .RTNI
02 t28V Main PwBw  AVtt .StIP2
06 t28V Main PwrBw AVH .RTNZ

I

03 t28V Main PwrBus  AVH SUP3
01 t28V Main PwrBtu  AVH .RTN3
04 i28V Main PWTBUC  AVH .SUW
08 +28V Main PWTBUC  AVH .RTN4
09 tIOVl/FBusAVH SUPI
I3 t IOV t/F Bus AVH .RTN  t
IO tIOVt/FBusAVti .SUP2
I4 t IOV  VP Bus AVlt .RTN2
IS Signal GND  PO3 AVH .GND
I6 Signal  GND AVtIRRP3 .GND
I7
I8
I I
I2
I9
20
21
22
23
24
25

C&is  Gnd  AVH
Chassis Gnd AVH

St=
SF
Spare
St=
Spare
Spare
Sppn
Spare
Sl=

InIaCace-(‘cxk
ctrc  s@at Pa .

t:o1 APD- - D
EOI APB- - 7
I:.01 - D
EOI - 7
EO2 APB- - D
EO2 APB- - 7
EO2 - D
t:o2 - 7
El0 DPB- - D
El0 DPB- - 7
El0 - D
E l0 - 7

GND- -
GND- -

C b .  tD Wtrinnl! ’ Shd Cable  Twht

hBO0 T4-20
4800 T4-20

QBOO T4-20
4800 T4-20

I)800 TP-24
DBOO TP-24

SD09 SI.-20
3D10 SL-20

Comment

Pin I and Pin 2
PinSandPtn6
ae shorted  each  a~
Ihe I-Ccaedcr
Pin3alPtn4
Pin7andPin8
uesholtedeadla1
the  I-Cwacdar
Pin 9 and IO
Pin 13 md I4
are shorted each  at
the  J-Cdancdor
P i n  t5andl6
Pin t7and I8
atwhcaed each  II
the  I-Conncaar

Ed-Il. t&c. Comtctor  Pin
PCU 230 PCtJ230  Pu
PCU 230 PCU230  Pxx

Pcu
PCU

230 PCU230  Pxx
230 PC0230 Pxx

NIU
NIU

240 NIU240 Pxx
240 NIU240  Pu

NIU
NIU

240 NIU240 Pu
240 NtU,MO  Pax

.-

.-

.-

.-

.-

Table 3.4.93 : Pin Allocation List of Connector PO3

(For Information Only)

Not used at METOP  level

NtW

Table 3.4.514  : Pin Allocation List of Connector P33

(For Information Only)
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MATRA  UARCOWI  SPACE AVHRR/3
Ref. : MO-IC-MMT-AH-OOOI
Issue : 2 Rev.: 0
Date : June, llm 1998
Pase : 3.39

3.5. SIGNAL ELECTRICAL INTERFACES

35.1. Overview

An ovefview.on  the signal electrical interfaces between PLM and the AVHRRi3  is presented in Figum:

35.1-1.

NIU

Fig. 3.5.1-I * Signal Electrical Interjbces  PLM eAVHRR/3.

I

30 ,fhlst hicrete Corn mandr

l
Digital B Telemetry ,15

\

l
Ana log  Te lemet ry  ,22

\

0.9994 MHz Clock
M AVHRRl3

Data Lines

1 [AVI-UblCD.docl
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3.5.2. Signal Electrical Interface Requirements

Ref. : MO-IC-MMT-AI+OOOl
Issue : 2 Rev.: 0
Date : June, 1 lm 1998
E%ge  : 3.40

Table 3.5.2-l lists all signals of the AVHRIU3 signal ekcuical  interfaces and gives references to the
. Interface Data Sheets in 8 3.5.2.1 as well as the interface circuits in 8 3.5.2.2.

Table 3.5.2-l : Signal to Lhzta  Sheets & Inte@kce  Circuits Assignments (ID)

Signal Data Sheet Code Interface - Remarks
circuit

Elflelemetry  On AVHRRl3
ElecfI’elemeuy  Off AVHIW3

Earth Shield Disable AVHIW3
Earth Shield Deploy AVHRW3 .
Motormelemetry  On AVHRIU3
MotovTelemeuy  Off AV?IRR/3

Telemeuy Not Locked On AVHRR/3
Telemetry Locked On AVHFW3

Channel 1 Enable AVHIW3
Channel 1 Disable AVIiRR/3
Channel 2 Enable AVHRR/3
Channel 2 Disable AVHRR/3
Channel 3A Enable AVHIW3
Channel 3A Disable AVHRIU3
channel  3B Enable AVHRIU3 CCP Fig. 3.5.2.2-l
Channel 3B Disable AVHIW3
Channel 4 Enable AVHRR/3
Channel 4 Disable AVHRR/3 Pulse Discrete
Channel 5 Enable AVHIW3 commands
channel  5 Disable AVHRR/3
Channel 3A Select AVHIW3
Channel 3B Select AVHRR/3
Scan Motor Low AVHFW3
Scan Motor High AVHIW3
Patch Control Off AVHIW3
Patch Control On AVHRR/3
Cooler Heater On AVHRR/3
Cooler Heater Off AVHRR/3

Voltage Calibrate On AVHRFU3
Voltage Calibrate Off AVHRR/3
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Tdie 3.5.2-I : Signal to Data Sheets & Interjke Circuirs  Assignments (2B)

Signal Data Sheet Code Interface
circuit

Earth Shield Status TLM AVHRRf3
Patch Control Status TLM AVHRR/3

Scan Motor Mode Status TLM AVHRR/3
Voltage Calibrate Status TLM  AVHRRl3 ~ -

Cooler Heat Status TLM AVHRR/3
ElectrJIzM  Status TLM AVHRR/3
MotortTLM Status TLM AVHRRl3
TLM Lock Status TLM AVHRRl3 TLD Fig. 3.5.2.2-2 Digital B HK
Channel 1 Status TLM AVHRRf3
Channel 2 Status TLM AVHRRf3

Telemeuy

Channel 3A Status TLM AVHRR/3 .
Channel 3B Status TLM AVHRRf3 ’
Channel 4 Status TLM AVHRRf3
Channel 5 Status TLM AVHRRf3

Chan. 3A/3B Output Select TLM AVHRRl3

Radiator Temp. AVHRR/3
Low Range Patch Temp. AVHRlU3

TM Ext. Range Patch Temp. AVHRRf3
Blackbody #1 Temp. AVHRR/3
Blackbody #2 Temp. AVHRRl3
Blackbody #3 Temp. AVHRRf3
Blackbody  #4 Temp. AVHRRl3

Electronics Temp. AVHRRf3
Base Plate Temp. AVHRRf3 Fig. 3.5.2.2-3

AID Converter Temp. AVHIW3
Motor Housing Temp. AVHRR/3
Cooler Housing Temp. AVHRR/3 TLA ’
IR Ch. 3B BB Temp. AVHRR/3 Analog HK

IR Ch. 4 BB Temp. AVHRR/J Telemetry

IR Ch. 5 BB Temp. AVHRR/3
Patch Power AVHRR/3

Motor Current (DC) AVHRR/3
Electr. Current AVHRR/3

Earth  Shield Position AVHRR/3

Detector Bias Volt Ch. 4 AVHRR/3
Detector Bias Volt Ch. 5 AVHRR/3

Reference Voltage AVHRR/3

Fig. 3.5.2.2-4

Fig. 3.5.2.2-5

Fig. 3.5.2.2-6
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Ref. : MO-IC-MMT-AH-0901
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Data Sheet Cod Interface
clrcult

CLS Fig. 3.5.2.2-7

DOV Fig. 3.5.2.2-8

’Data Sample Pulse AVHRRI3 DEV Fig. 3.5.2.2-9

Line Sync. Pulse AVHRR/3 LSY Fin. 3.5.2.2-RI

Remarks

liming : see  8 3.:

bite : 3.42

Table 3.5.2-I : Signal to Datu Sheets % Interface Circuits Assignments (313)

Signal

‘0.9984 MHz Clock AVHRR/3

Data Line 2O AVHRR/3
Data Line 2’ AVHRR/3
Data Line 2= AVHRRf3
DataLine  23 AVHRRf3
Data Line 24 AVHRR/3
Data Line 25 AVHRR/3
Data Line 26 AVHRRf3
Data Line 2’ AVHRR/3
Data Line 2s AVHRRf3
Data Line 29 AVHRR/3

liming : see  9 3.:

3.5.2.1. Signal Electrical Interface Data Sheets

On the following pages the electrical characteristics of the signal electrical interfaces are defined with

one Data Sheet per signal. In 0 3.5.2 ‘Signal Electrical Interface Requirements’ and 5 3.5.4 ‘Signal Pin
Allocation’ is referenced to these Data Sheets.

The performances specified in the Data Sheets are maintained during the mission lifetime and under

nominal load and temperature range conditions. Source specifications have to be measured at the
connector of the source and load specifications have to be measured at the connector of the load unless

specified otherwise.

The Fault Voltage Protection is the maximum extemally  induced voltage that the specified input or

output can withstand without damage. The Fault Voltage Emissions is the maximum internally

generated voltage that the specified input or output can create under worst case fault conditions.
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Signal Nomenclature Pulse Discrete Commands (Short)

Code CCP

EMC Class Signal

Source Circuit Specification -

P$lrml@.er Bequirement Remarks’ _.

‘l’-Level/TRUE’, -0.2 .,. +0.2 v link  to 10 V f/F-ground

‘0’ - Level / FALSE’ (V9t.t) +9.3 . . . +10.7 v linetolOVI/Fground

Rise Time 10% to 90%: < 12ps cable length < 5 m

Fall Time 90% to 10% < 12p.s cable length c 5 m

Pulse Duration 6Omsf5ms ‘1’ - Level

Output Impedance < 1.5 kR R (CMOS output) +‘200  R

Source Current >lmA 8 VctJ = 9.5 v

Fault Voltage Emissions 0 V . . . Vnn Rs> 1OOR

Fault Voltage Rotection -0.5 V . . . Vnn + 0.5 V Vnn  See  Note

Load Circuit Specifwation

Parameter

‘l’-Level/TRUE’

‘0’ - Level / ‘FALSE

Sink Current

Input Impedance

Fault Voltage Emissions

Fault Voltage Protection

Accepted Rise / Fall Time

Requirement

-0.5 . . . +2 v

+8.0  . . . +10.8  V

<lmA

>9Owi

0 V . . . Vnn

-0.5 V . . . Vnn + 0.5 V

< 15ps

Remarks

line to 10 V I/F ground

linetolOVI/Fground

Rs>2kQ

Vnn see Note

lO%to90%

Harness Design

Parameter Requirement

Wiring Type AWG 24, single line return via + 10 V L/F ground

Note : Vnn  is the common supply voltage for the source and the load circuit.
Definition of Vnn  : see  Data Sheet ‘+ 10 V Interface Bus - DPB’ in 5 3.4.3.1.

r
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Signal Nomenclature

Code

EMC Class

Digital B Telemetry

‘ILD

Signal

Source  Circuit Specification

Groundreference

Harness Design:

I I

I I

Parameter

Wiring Type

Requirement Remarks

AWG 24, single line returnvia 1OVIFground
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Signal Nomenclature Analog HK Telemetry

Code TLA

EMC Class Signal

Source Circuit  Specification

Parameter Requirement -.

Voltage Range 0 1.. 5.12 v load > 2 I%2

Spectral  Frequency Range 0 . . . 200 Hz forf>2OoHzflkerrequired;
sampling rate see under Load

Output Impedance 2 ks2 . . . 15 kR

source current >3@

Fault Voltage Emissions TBDAvH TBDAVH

Fault Voltage Protection -15 . . . +15 v Rs>2kQ

Load  Circuit Specifkation

Parameter .

Input Voltage Range

Sampling Rate

Conversion Resolution

Measurement Accuracy

Sink Current

Fault Voltage Emissions

Fault Voltage Pr&ection

Input Impedance

Requirement

0...5.12V

0.125 . . . 16 s

8 bit

20 mV

<3@

-15 . . . +15  Y

-15 . . . +is v

>2MR

Linetoretmn

20 mV/LSB

Rs>2kR

Harness Design

Parameter

Wiring Type

Requirement Remarks

AWG 24, Single Line Return via Signal Ground
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Signal Nomenclature

Code

EMC Class

Source  Circuit Specification

P a r a m e t e r

Low  Level Output Cutrent

High Level Output Current

Frequency

Stability

Frequency Drift

Rise / Fall nme  10% to 90%

Clock  Symmetry

Source Current

Fault Voltage Emissions

Fault Voltage Protection

Load  Circuit Specification

Parallleter

Low  Level

High Level (VIH)

Sink Current

Input Impedance

Fault Voltage Emissions

Fault Voltage Protection

Accepted Rise / Fall Time 10%
to 90%

0.9984  MHz Clock

CLS

RF

Requirement ‘Remarks

0.0 ..;O.l mA . ,eachlineterminated

1.6 . . . 5.4 mA with50RflOdtogrotmd

0.9984  MHz + l.lOd square wave
initial setting

5.lO~/sec

5.10d / week Over temperature range at
l.lO”/ year constanttemperature

<6Ons cable length < .5 m
termUmdwith2x50R

> 67 % see figure below

>6mA perline

0 . . . + 6 V

-0.5 v . . . + 5 v

Requirwnent

-3.0 . . . -0.03 v linetoline

+0.03 . . . +3.0 v linetoline

c 5.4 mA per line 8 VIH = 0.32 V

2x51Rf5R Line to line

lOkL? Line  to ground

~DAVH

~DAVH

<26Ons cable length c 5 m
terminatedwith2x5OQ

H a r n e s s  D e s i g n I

Parameter Requirement

Wiring Type 2 coax cables, 50 R

Symmetry
A/BxlOO%  ifB>A
B/Ax 100% ifA>B
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Signal Nomenclature I DataLine  AVHRRl3 I

I DOV

EMC Class Signal

Source Circuit Specification

Parameter

‘l’-Level  ’

Requirement .

+2.4  *.. +5.25 v

Remarks

linetosignal&ound

‘0’ - Level I -0.2 . . . +0.4  v I linetosignalground I

Data Word Rate (Burst) I- 199 680 words / s 1 DulilIgdatatmnsmission  1

Rise Time 10% to 90% ,  <6Ons

Fall Time  90% to 10% <6OnS

Output Impedance < 120n

cable length < 5 m

cable length < 5 m

TTL  buffer output

Source Current

Fault  Voltage Emissions

Fault Voltage Protection

> 1.2 &A

>48mA

TBDAvH

TBDAvH

output high

output low

Rs>6OOR

Load Circuit Specification

Parameter

‘1’ - Level

‘0’ - Level

Sink Current

Requirement

+2 . . . +5.25  v

-0.2 . . . +0.8  V

< 1omA

<lmA

Remarks

linetosignalground

line to signal ground

input low

input high

Input Impedance >6OOR

Fault Voltage Emissions 0 ,.. + TBDMUIET  V Rs>6ooR

Fault Voltage Protection -15 . . . + 15 v

Harness Design

PSUaIIleter

Wiring Type

Requirement

AWG 24, shielded
see Fig. 3.5.2.2-8

Remarks

return via signal ground
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-I MAmA MARcoWl  SPACE AVHRW3
Ref. : MO-IC-MMT-AH-0001
Issue : 2 Rev.: 0

: June, II* 1998
: 3.48

Signal NomencIature

Code

EMC Class

Source Circuit Specification

parametir

‘1’ - h%Td (VOH)

‘0’ - Level

Repetition Rate During Data
Transmission

Stability

Pulse Width

Rise Time 10% to 90%

Fall Time 90% to 10%

Gutput  Impedance

Source Current

Fault Voltage Emissions

Fault Voltage Protection

Data Sample Pulse AVHRFU3

DEV

Signal

_ Requirelnent .Remarks

+2.4 . . . +5.25 v IinetosignaIg&md

-0.2 . . . +0.4  v linetosignaIground

39.936 kpps Tolerance depends on 0.9984
MHz clock

Derived from See Data Sheet CLS
0.9984 MHz Clock

1.002~+10% at ‘1’ - Level ;
phased so that the negative edge
of the 0.9954 MHz clock occurs
at the middle of the sample pulse

<6OnS cable length  c 5 m

<6Ons cable length < 5 m

<7OOR R/2  (CMOS output)

>2mA @ Vou  = 4.6 V

OV...TBDmV

-0.5 v . . . 5.0 v

Load Circuit Specification

Parameter

‘1’ - Level

‘0 - Level

Sink Current

Fault Voltage Emissions

Fault Voltage Protection

Requirement

+2 *.. +5.25  v

-0.2 . . . +0.8 V

< 1.6mA  .

<4OpA

TI3DAvt-t

TBDAvH

line to signal ground

line to signal ground

input low

input high

Harness Design

Parameter

Wiring Type

1 IAVH3blCD.docl

Requirement

AWG 24, shielded Return to signal ground
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MNRA  MARCONI SPACE AVHRW3
Ref. : MO-IC-MMT-AH-0001
Issue : 2 Rev.: 0
Date : June, llm  1998
Page : 3.49

Signal Nomenclature Line Synchronization Pulse

EMC Class I Signal I
Source Circuit Specification

Parameter R e q u i r e m e n t .Remarks

‘1’ - Level +2.4 . . . +5:25 V linetosignalground  .

‘0’ - Level -0.2 . . . +0.4 v linetosignal&ruund

Repetition Rate 6 PPS
I

tolerance depends on 0.9984
MHz clock and line-line jitter I

Pulse Width

I

1OOps*2us

Rise Time 10% to 90%

Fall Time 90% to 10%

Output Impedance

Source Current

Spikes

Scan Line to Scan Line Jitter
:within  20 minute period)

Fault Voltage Emissions

Fault Voltage Protection

Load Circuit Specification

Parameter

I ’ - Level

0’ - Level

;inti  Current

nput  lmpedancc

-ault  Voltage Emissions

:ault Voltage Protection

3arness  Design

‘arameter

wiring Type

<6Ons

<6Ons

c 120R

> 1.2 mA

>48mA

< 0.6 Vpp

< 0.1 vpp

< & 17.2 ps

0 . . . + T’BD*vu  V

0’ . . . + TBDAw  V

Requirement

+2 . . . +5.25 v

-0.2 . . . +0.8  V

< 10mA

<lmA

>6OOR

O...+TBD-V

-15 . . . + 15 v

Requirement

AWG 24, shielded

cable length < 5 m

cable length < 5 m

TTL buffer output

output high

output low

@ ‘1’ - Level:

@ ‘O-Level:

98 8 of measurements

&>6OOR.

line to signal ground

line to signal ground

i n p u t  l o w

input high

Rs>6OOR

.

return via signal ground

. .:
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Ref. : MO-IC-MMT-AH-0001
Issue : 2 Rev.: 0
Date : June. llm 1998
Pase : 3.50

35.2.2. SignallnterfPce  Circui$

AVHRRI3

AVHRR/3
010 B14

*)s?fvesfndtipkcilwii

_ +lCW I/FGmind
\

onty fur r&y
pair drive

_ *) serves  multiple circuits

All  resistor values ore  in ohm
All  capacitor values  ore in micro forad

Fig. 3.5.2.2-I : AVHRR/3  Command Receiver For Reiky Drive Interface Circuit

.

AVIiIW3 NIU
018 A03

UI resistor values ore in ohm

~‘Eg..%5.2.2-2 : AVHRR/3  Digital B Tekmeby  Interjbce  Circuit
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Ref. : MO-IC-MMT-AH-0001
Issue : 2 Rev.: 0
Date : June, 11” 1998AVHRR/3

AVI-IRRl3
019

Pase : 3.51

NIU
Al3

Remark : Only one Signal Ground line  is provided from AVHRR/3  for all interfaces.

Fig. 3.5.2.2-J : AVHRRL3 l)yical Analog  Telemetry Intetjbce  Circuit

AVHRFU3 NTU
020 Al3

Remark : Only one Signal Ground line  is provided from AVHRR/3  for alI interfaces.

Fig. 3.5.2.24 : AVHRR/3  Earth Shield Position An&g Intetjkce  Circuit

1 IAVH3blCD.dccj



MO-IC-MMT-AH4001
2 Rev.: 0
June. 11” 1998
3.52

WUIA  MARCONI  SPACE AVHRR/3
Ref. :
Issue  :
Date :
Page :

AVHRRl3 NIU
021 Al3

Remark : Only one Signal Ground line is provided from AVHRR/3  for all interfaces.
Fig. 3.5.2.2-S : A VHRRl3 Channel 4/S Detector Bias Analog Telemeny  Interface Circuit

AVHRRi3 NIU
022 A l 3

+6.4V Ref. t%

H H I-I

All resistor voiues  ore in ohm I I

Remark : only one Signal Ground line is provided from AVHRR/3  for all  interfaces.

Fig. 3.5.2.2-6  : A VHRRL3 Reference Voltage Analog Telemehy  Interface Circuit
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MATRA b4ARcowl SPACE AVHRRl3
Rex : MO-IC-MMT-AHMX)l
issue : 2 Rev.: 0
Date : June, llm 1998

NO2

Page : 3.53

AVHRW3
A04

Fig. 3.5.2.2-7 : 0.9984 MHz C&k Interface Circuit

iVHRR/3 NIU
0 1 6 B09

UI resistor values ore in ohm
UI unused inputs tied
to +5V thru lk ohm

Fig. 3.5.2.2-8 : A VHRR/3  Data Line lnterfbce  Circuit

1 IAVH3bICLXdoc]



- I MAmA  umcoffl  SPACE AVHRR/3
Ref. : MO-IC-MMT-AH-0001
Issue : 2 Rev.: 0
Date : June, Ilm 1998
Page : 3.54

AVI-IIW3
B17

All unused  inputs  tied
to+SVthru  1kOhm

. . e ;Fig.  3.5.2.2-9 : AVHRRB  Da& Sample Puke Inte@ace  Circuit

AVHRIV3 NW
015 B15

P
A!

T ‘5~

rll resistor values ore in ohm
4 unt& &is tied
to +!!iV  thru  lk ohm

l7!T
..cllasis~#lJund a All resistor values ore in ohm

All  capacitor values  ore in micro forrod

..__
‘Fig. 3.5_22710  : AVHRW3 Line Sync. Puke Intcrfce Circuit
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AVHRlV3
Ref. : MO-IC-MMT-AH-0001
Issue : 2 Rev.: 0
Date : June, Il* 1998
Page : 3.55

3.5.3. Signal Electrical Connectors

Table 3.5.3-l identifies the signal electrical connector types at the AVHRR/3  boxes and Table 3.5.3-2

identifies the signal electrical connector types at the AVHFW3  hams.

Connector Connector-Type
!

hIlCfi0n
I.

-

I JO1 I TDlC37TP *) I commanci  1

I JO2 I TDlB25MS *) 1 DigitalTM  1

JO4

JO5

TDlC37MS *)

TDlE9HP  *)

Analog TM

Clock
I

TDlAlSHP  *) 1 DataProcessor  -1

*) llT-Cannon  filter pin connector

Table 3.5.3-l : Signal Electrical Connector Tvpcs at A VHlW3 Boxes

Connector

PO1

PO2

PO5

pd6

Connector-Type

DCMA-3~S-NMB

DBMA-25P-NMB

DCMA-37P-NMB

DEMA-9S-NMB

DAMA-15S-NMB

Fbnction

Command

Digital TM

A=wsTM

Clock

Data Processor

Tab&  3.5.3-2 : Signal Electticai  Connector Types at AVHRW3 Harness .
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MAmA uAuowl  SPACE AVHKW3
Ref. : MO-IC-MMT-AI-WOO1
Issue : 2 Rev.: 0
Date : June, ll* 1998.
Pase : 3.56

3.5.4. Signal Electrical Pin Allocation Lists

In these lists, the cross reference between connector pin, signal designation, Interface Data Sheet,  target

I
connector  and targeX  connector pin is defined and recorded as data base. Per connector one list is

prepared

I
Interface Data Sheets can be found in 8 3.5.2.1.

The individual pin allocation lists are specified by 9 characters of a alpha numericaI  co-or number. .

FortheAVHRR/3,theftrst3charactersareAVKThe7thcharacterisJforaboxconnectororPfora

harness connector. The last two characters  define the connector number.

Since these lists also specify the wiring and shielding, they also form the basis for harness
manufacturing.

The signal connector pin allocations at insaument  !eveI are described in Tables 3.5.4/l to /5. The signal
connector harness are described in Tables 3.5.4/6  to /lo.

I
Note that the following instrument co~ector pins are currently spared on TIROS applications :

Connector Table #

J 01 3.5.411

JO2 3.5.412

JO4 3.5.413

Pin Number

34
35

22
23

34
35

TIROS Assignment

Spare
Spare

Spare
Spare

Spare
Suare
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AVHRR/3
Ref. :
Issue! :
Date :
Page :

Connector : 2AVH305JOI Item : AVHRRG Function : Command Backshell  : N/A

EMC-Gitcgory  : 2 Corm.-Type  : TJIlC37TP

01 EldILM  ON AVH

02 ElcdlLM  OPFAVH

03 Mat/III4  ON AVH

04 McULM  OFF AVH

05 TL.M NoLock  ON AVH

06 TLM Lock ON AVH

07 CHlEaAVH

08 CHlDisAVH

09 CHZEnAVH

10 CHZDisAVH

11 CH4EaAVH

12 CH44AVH

13 CH 3B En AVH

14 CH 3B Dis AVH

15 . ScanMotLoAVH

16 SC.U~MO~H~AVH

17 SF=

18 Spare

19 SF=

20 PatdtCU  OFF AVH

21 PatchCtl  ON AVH

22 EarthShd  Dis AVH

23 EarthShd  Dpl AVH

24 co0lrHe.u  OFF AVH

25 CookHeat  ON AVH

26 VoltCal  OFF AVH

27 VdtW  On AVH

28 CH5EaAVH

29 CH 5 Du AVH

30 CH3AEnAVH

31 CH3AIXcAVH

32 CH3ASeiAVH

33 CH 3B Se1  AVH

34 +lOVIlFGNDAAVH

35 +lOVl/FGNDBAVH

36 ClWWSGOdAVH

37 Chassis  God AVH

I * : METOP requirement.

.SIG 814 CCP- - D

.SIG B14 CCP- - D

.SIG B14 CCP- - D

.SIG B14 CCP- - D

.SIG B14 CCP- - D

SIG B14 CCP- - D

.SIG B14 CB- - D

SIG B14 CCP- - D

.SIG 814 CCP- - D

.SIG 814 CCP- - D

.SIG B14 CCF’- - D

.SIG 814 CCP- - D

SIG 814 CCP- - D

.SIG 814 CCP- - D

SIG 814 CCP- - D

SIG B14 CB- - D

.-

.-

.-

.SIG

SIG

.SIG

.SIG

.SIG

.SIG

.SIG

.SIG

.SIG

.SIG

.SIG

.SIG

.SIG

.SIG

.RTN

.RTN

CB-

CCP-

B14

B14

814

B14

B14

B14

B14

B14

814

814

814

814

814

814

CCP-

CCP-

CCP-

CCP-

m-
CCP-

CCP-

CCP-

CCP-

CCP-

cm-
CCP-

NALR

NALR

- D

- D

- D

- D

- D

- D

- D’

- D

- D

- D

- D

- D

- D

- D

.-

.-

Itttafa~codc’

circ sl@ml Pa.

MO-IC-MMT-AH-0001
2 Rev.: 0
June. 1 I* 1998
3.57

Grouping

cb.ID Sbd C&k Tw&

CPOO

..awl

802

.803

CPo4

CPo5

806

CPo7

CFO8

809

810

CPll

812

cPl3

cp14

cpl5

ZP16

817

818

819

820

821

822

CF23

CF24

CT=25

CI??6

Cl??7

CT28

cp29

N700

N701

lbmnlcat New

Tabik 3.5.411:  Pin AUocation  List of Connector JO1
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.
AVHRRl3

Ref. : MO-XC-MMT-AI-WOO1
Issue  : 2 Rev.: 0
Date  : June, Ilm 1998
Page : 3.58

Connector  : 2AVH305JO2 Item : AVHRR/3 Function : Digital TLM Backshell : N/A

EMC-category : 2 COM.-Type  : TLXB25MS

01 Eahshd  Stat AVH SIG 018 ‘TLD- - D

0 2  F’atdtCtl  StatAVH .SIG

03 spawe .-

04 ScaaMotModeStatAVH  S I G

0 5

06

07

0 8

09

10

11

12

13

14

IS

16

17

18

19

20

21

22

23

2.’

2?

VottCd  Stat AVH

CooMicat  Stat AVH

ElcdnM  Stat AVH

M&M  Stat AVH

ILM Lack Stat AVH

CH 1 Stat AVH

CH 2 Stat AVH

CH4StatAVH

CH 3B Stat AVH

CH 5 Stat AVH

CH 3A Stat AVH

CH3MB  GutSel AVH

Spyc

SpYe

Spprc

SF

Spare

+IOV  UFGSDCAVH

+lOVUFGNDDAVH

QIutuGUdAVH

ChSSUGOdAVH

I l : METOP  requirement.

.SIG

.SIG

SIG

.SIG

SIG

SIG

SIG

SIG

SIG

.SIG

SIG

SIG

.-

.-

I

.-

.-

.RTN

.-

.-

018 ILD - D

018 TJD- - D

018 TLD- - D

018 TLD - D

018 ‘lLD- - D

018 1ZD - D

018 lLD- - D

018 lLD- - D.

018 TLD- - D

018 TLD- - D

018 lLD- - D

018 lLD- - D

018 lLD- - D

018 lLD- - D

NAL.R -

NALR -

t31.D SM Chbk TM

lDo1

cammalt New

Table 3.5.4/2 : Pin Allocation List of Connector JO2
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Al’HRW3
F&f. : MO-IC-MMT-AHM)Ol
Issue  : 2 Rev.: 0
Date : June, ll* 1998
Page : 3.59

connector  : 2~VH305JO4 Item : AVHFW3 Function : Analog TLM Backshell : N/A

EMC-Category : 2 Corm.-Type : TDlC37MS

01 Radiata  Temp AVH

02 PatPwAVH

03 PatTcmpbRng  AVH

a4 PatTet@LMExtRttg  AVH

05 Blackbody  Temp  AVH

06 BUtbody Temp  AVH

07 Blackbody Temp  AVH

08 Blackbody Tcmp  AVH

09 MC8ClltT(DC)AVH

10 ElCCCUtTAVH

11 Eatth  Shd Pas AVH

I2 Eke Tenp AVH

13 BasePlateTerq~  AVH

14 AID Cmv Temp AVH

15 . Ma kg. Temp  Am

16 CoolrHsg.Teemp  AVH

17 IMBiasVolt  CH4  AVH

18 DctBiasVolr CH5  AVH

19 IR CH4 BB Tetq AVH

20 IR CH3B BB Tetrp  AVH

21 Rcf Volt AVH

22 IR CH5 BB Temp  AVH

23 Spare

24 SF=

25 Spre

26 Spare

27 SP=

28 spa

29 Spre

30 spa

31 SP=

32 SF=

33 SF=

34 Sqnal  GND A AVH

35 Signal  Gh’D  B AVH

36 olrvkGOdAVH

37 ChUSlSGOdAVH

* : METOP  requirement.

.SIG

SIG

.SIG

SIG

SIG

SIG

SIG

.SIG

SIG

SIG

.SIG

SIG

.SIG

SIG

.SIG

.SIG

SIG

SIG

SIG

.-

.-

.-

.-

.-

.-

.-

.-

.-

r

.-

.GND

.GND

.-

.-

I
IatahceGJde

arc  siglml Pas.

019 TL4- - D

019 -II& - D

D19 lT.A- _ - D

019 TiA-  - D

019 TU-  - D

D19  -LA- - D

019 lU- - D

019 TlA-  - D

D19  TLA- - D

019 TIA-  - D

020 TLA- - D

D19  -DA-  - D

319 TLA- - D

319 TlA- - D

319 TLA- - D

319 TlA-  - D

321 TIA-  - D

321 -IL& - D

319 TIA- - D

319 -IL&  - D

322 TU-  - D

319 ‘IU-  - D

G N D -  -

G N D -  -

IAID  Sbd Cable  TwW

rAoo

rAO1  - ’

rAO2

rAO3

rAO4

rAO5

TAO6

rAo7

rA08

TAO9

rAl0

FAll

rAl2

TA13

TA14

rAl5

rA16

TAl7

TA18

TA19

rAz0

TA21

;NlO

3Nll

New

.

Table 3.5.4/3  : Pin Alhmtion  List of Connector JO4
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Ref. : MO-IC-MMT-AHXKHl

Page : 3.60

Connector : FAVH3OSJO5 Item : AVHRRB Function : Clock Backshell : N/A

EMC-Category : F GJM.-Type  : TDl E9HP

hw@Dalgutim

01 0.9984 MHz Clock AVH SIG

02 0.9984 MHz Clock AVH .INV

03 CABLESHIELD SHD

04 &ERALLSHIELD .SHD

05 QlaPJisGndAVH .-

06 Spare i

07 spare .-

08 Spare .-

09 Spare .-

haf-

circsiglml P a

KM US- .- D

MM a s - - B.

PHD - - I

EHD - 0

Grcuping *

O.ID SM Cabk  TIlM

csoo  1.

cm0  1

I sa &. 3.5.2.2-7

Table 3.5.4/4  : Pin AUocation  List of Connector JO5

Collncctor  : 2AVH305J06 Item : AVHRRl3 Function : D a t a  Ruccssor  Backshell:  MA
EMC-Category : 2 Corm.-Type : TDlAISHP

Ph SigndIkslgnatknl

01 Da Lms  AVH

0 2 DouLmecAVH

03 wta L~nc.s  AVH

CM Dam Lines AVH

05 BU Lmcs  AVH

06 Da0 Lms AVH

07 Data Laoa AVH

08 a0 LIDU AVH

09 lhUI_rDUAVH

10 Dau Lmm AVH

II COMMOS  SHIELD

12 DamSa@c  Pulse AVH

I3 olrv~s  Grouad AVH

14 Lme Syochdsc  AVH

15 CABLE SHIELD

.SI29

.SI2~8

.SI2”7

SW6

.S12AS

.SI2Y

.SI2”3

SI2”2

S12Al

SI2’y)

SHD

SIG

.-

SIG

SHD

haf.alx-code

circslgld  Pa.

316 DOV. - D

316 DOV- - D

016 DGV- - D

016 DOV- - b

016 DOV-’ - D

016 DOV- - D

016 DOV- - D

016 DOV- - D

016 DOV- - D

016 DOV- - D

SHD - 0

017 DEV- - D

015 SYS- - D

SHD - 0

*ping
Eh.lD Shd C&k Twbt

mO0

XI00

DGW

Do00

DGOO

DGOO

DGOO

DGOO

DGOO

DGOO.

DUW)

SSOO

Table 3.5.4/S  : Pin Allocation List of Connector JO6

special  CablC~  as pa

Fig. 3.5.2.2-0

all Dau Lines

he&d to@rx by

COMMON SHlELrj

Pm 11

see  Fig. 3.5.22-9

see Fig. 3.5.25  IO

iew
. .:’

.

F

1 IAVH3blCD.docj
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Connector : 2AVH.W)5t’Ol llcm : AVHRRO Function : Command Cnnn.-Type  : DCMA-37S-NMB
I.ocation : 305 Bdshcii:  T B D

02
03
04
OS
06
07
08
09
10

.II
12
13
I4
I5
I6
17
I8
I9
20
21
22
23
24
23
26
21
28
29
30
31
32
33
34
35
36
37

EleJn.M GFT:  AVH
Mc4fll.M  ON AVII
M&tl.M  GtV AVII
‘ILM  NoLock  ON  AVtt
ILM Lock ON AVH
CH I En AVH
Clt I Dis AVH
CH  2 En AVH
Ct12 Dis AVH
Ct14 En AVH
CII 4 Dis AVH
CH 38 En AVH
CH 3B Dis AVH
Scan Md Lo AVH
SCM M~I  Hi AVH
Spsre
Spare
Spve
Pathctl  OFF AVH
PatQCil  ON AVtl
FuthShd Dis AVH
EaihShd  D@ AVH
CodrHcat OFF AVII
CodrHeat ON AVH
VdCd OFFAVH
VdtCJ  C~I  AVH
CH 5 En AVH
CH 5 Dis AVH
CH 3A En AVH
Ctl3A  Dis AVH
Ctl 3A Sel AVII
CH 3B Scl AVH
+IOV t/FOND A AVH
+IOV  VFGNDB AVtl
Chassis Gnd AVll
CruSsis  Gnd AVH

Ref. : MO-I&MMT-Ad-m

AVHRR/3 Issue :2 Rev.: 0 .
Date : June, llth 1998
Page : 3.61

Pin s~Ddgldan
01 ElecIt1.M  ON AVII .SlG

.SlG
SIG
.SIG
.SlG
.SIG
SIG
.SIG
.SIG
.SIG
.SIG
.SIG
.SlG
.SIG
SIG
SIG
.-
.-
.-
.SIG‘
.SIG
SIG
SIG
SIG
.SIG
.SIG
.SIG
.SIG
.SIG
.SIG
.SIG
.SlG
SIG
.RIN
.RTN
.-
.-

814 (:(‘I’-
814 CCP-
D14 C(‘P-
Bl4 CCP-
814 CCP-
814 CCP-
814 CCP-
814 CCP-
814 CCP-
El4 CCP-
814 CCP-
B14 CCP-
814 CCP-
814 CCP-
814 CCP-
814 CCP-

B14 CCP-
814 CCP-
B14 CCP-
814 CCP-
Bl4 CCP-
814 CCP-
814 CCP-
814 CCP-
814 CCP-
814 CCP-
814 CCP-
814 CCP-
Bl4 CCP-
B14 CCP-

NALR
NALR

_ D
- D
- D
- D
- D
- D
- D
- D
- D
- D
- D
- D
- D
- D
- D
- D

- D
- I)
- D
- D
- D
- D
- D
- D
- D
- D
- D
_ D
- D
- D

Grouping

Ch.tD Wlrbq S h d  Cabtc’Twts1
WOO SL-24
CPOI
cFO2
cPO3
CP04
CP05
CPOIS
CPO7
CFQO
CP09
CblO
CPII
CPl2
CPl3
CPl4
CPl5

CP16
CPl7
CPIS
(‘PI9
CP20
Cpzl
Ct?22
cP23
UP24
cp25
Cl’26
cP27
CP28
CP29
N700
N70l

SL-24
SL-24
SL-24
SL-24
SL-24
SL-24
SL-24
SL-24
SL-24
SL-24
SL-24
SL-24
SL-24
SL-24
SL-24

SL-24
SL-24
SL-24
SI.-24
SI.-24
W-24
SL-24
SL-24
SL-24
SL-24
SIX24
SL-24
SL-24
SL-24
SI.-24
SI.-24

Conuntw~ End-IL  La Conme(or  Pbl
NIU 240 NHJ240 Pxx

Table 3.5.4/6  : Pin Allocation List of Connector PO1

(For I&formation  On@)

. .
,. . I

NIU
NIU
NIU
NIU
NIU
NIU
NIU
NIU
NIU
NIU
NIU
NW
NIU
NIU
NIU

NIU
NIU
NIU
NIU
NIU
NIU
NIU
NIU
NIU
NIU
NIU
NIU
NIU
NIU
NIU
NIU

240 NW240  Pu
240 NIU240 Pxx
240 NIU240  Pu
240 NIUWO  Pxx
240 NIU240  Pxx
240 NIU240 Pxx
240 NW240  Pxx
240 NiU240  Pxx
240 NlU240  Pxx
240 NIU240  Pxx
240 NIU240  Pu
240 NIU240Pxx
240 NIU240  Pxx
240 NIU240 Pu
240 NlU240  PA

240
240
240
240
240
240
240
240
240
240
240
240
240
240
240
240

NIU24OPxx
NIU240  Pxx
NIV240  Pxx
NIU240  Pu
NIU240 Pxx
NIU240 t+
NHJ24OPxx
NHJ240 Pu
NIU240Pxx
NlU240  Pxx
NIU240 Pxx
NIUWO Pxx
NlU240  Pxx
NHJ240  Pxx
NIU240 Pxx
NIU240  Pxx.
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Ref. :  MO-IC‘;MMT-AH-00  :
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Connector : 2AVH309’04 hem  : AVHHK/3 Function : Analog Tl.M  Corm,-Type  : DCMA-37P-NMB

Pbl si@lalDd~um
01 Radiator  Tern, AVH
02 Pat Pwr AVH‘
03 Ps~TenpLoRng  AVH
04 PstTemplLMEhtRag  AVII
05 Btackbodyt Tenp AVH
06 Blrekbody2  Tenq~  AVH
07 tY&body3  Ternp  AVH
08 Blrckbody4  Tenp AVtl
09 MdCwr(DC)AVH
IO Etec Curr  AVH
I I l%h Shd Pas AVII
I2 Elec Temp  AVH
I3 BruePlrteTemp  AVll
I4 AID Cow Temp AVtl
I5 Mot 11%. Tenp AVH
16 CoolrHsg.Temp  AVII
I7 DetBia#oR Ct4 AVII
la De@iasVoR  CH5 AVH
I9 IR Cl14  BB Temp AVH
20 IR Ctl3B BB Temp  AVH
21 Ref Volt  AVH
22 IR CH5 BB Temp AVH
23 SF
24 St=
2s Spre
26 Spre .
27 W=
28 Spae
29 Spre
30 %=e
31 Spre
32 Sppre
33 Spsre
34 Signal GND A AVH
35 Signal  GND B AVH
36 Chatsis  Gnd  AVH
37 Ctuusis God  AVH

.Sl<i
SIG
.StG
.SIG
.StG
.StG
SIG
SIG
.SIG
.SlG
SIG
SIG
SIG
.SIG
SIG
SIG
.StG
.SIG
.SIG
.StG
.SIG
.SIG
.-
.-
.-
.-
.-
.-
.-
.-
.-
.-
.-
.GND
.GND
.-
.-

I!UlrC Slglmt P a

)I9 ‘Il.A- - D
)I9 ll.A- - D
)I9 Tt.A- - D
319 Il.A- - D
II9 Tl.A-  - D
)I9 ILA- - D
)I9 Tt.A- - D
319 Tl.A-  - D
719 TtA-  - D
II9 Tl.A- _ D
120 Tt.A- - D
)I9 Tt.A- - D
)I9 ‘tl.A- - D
)I9 ll.A- - D
II9 TLA-  - D
II9 Tt.A-  _ D
121 Tl.A-  - D
121 TLA- . D
119 TLA-  _ D
>I9 Il.A- - D
)22 TLA- - D
119 Tt.A-  - D

QND-  -
(iND-  -

I,oation : 305 Rackshell  : TEiD

Grouping

Ch. ID Whlng Shd C&k Tti(
SL-24TAO0

TAOI
TAO2
TAO3
TAO4
TAO5
TAO6
TAO1
TAO8
TAO9
TAIO
TAII
TAl2
TAl3
TAl4
TAl5
TAl6
TAl7
TAla
TAl9
TA20
TA2l

SL-24
SL-2.4
SL-24
St.-24
SL-24
SL-24
SL-24
St.-24
SL-24
SL-24
SI.-24
SL-24
SL-24
SL-24
SI.-24
SL-24
SL-24
SL-24
SL-24
St.-24
SL-24

GNIO
GNII

St.-20
SL-20

Commal~ End-IL Lot cunaeelor  Ptn
NIU 240 NIU240 Pu
NlU
NW
NIU
NIU
NIU
NIU
NIU
NIU
NIU
tyu
NIU
NIV
NIU
NIU
NIU
NIU
NIU
NIU
NIU
NIU
NIU

NIU
NIU

Table 3.5.4/8 : Pin Allocation List of Connector PO4

(For hformation Only)

240 NIU240 Pxx
240 NtU240  Pu
240 NtU240  Pxx
240 NHJ240  Pu
240 NIUMO  Pxx
240 NlU240 Pxx
240 NtU240 Pxx
240 ?wE40 Pu
240 NtU240 Pxx
240 NtU240 Pu
240 NW240  Pxx
240 NtUJ40 Pxx
240 ,NIU240  Pxx
240 NtU240 Pxx
240 NIU240  Pu
240 NW240  Pu
240 NW240  Pxx
240 NIU240  Pu
240 NtU2.40  PM

240 NtU240 Pu
240 NW240  Pu

240 NtU240 Pax
240 NtU240 Pu

1 IAVtl3blCDdacJ
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Connector : FAVH.1OSt’DS Item : AVHKKi.3 Functinn  : Clock Cnnn.-Tvm : Dt%lA-09SNMB
I.ocation  : 305 rbckshcii: TBD

Ptn s~Dwlguttnn
01 0.9984 Mllz C l o c k AVll .SlG
02 0.99&1  MHz Clock AVH JNV
03 CABLE SHIELD .SHD
04 OVERALL SHIELD .SHD
OS Chwsis Gnd AVH .-
06 St= .-
07 Spre .-
08 Spare .-
09 Spn .-

Intcdacc-(‘cnk
Clrc  SW  Pal.
h(M c-1 .s- - I)
A04 a.s- _ I3
SHD - 7
SIID _ 0

Groping ’
ChtD Wiring  S h d  C&k Twkl
CSOO COAX- I
csal COAX- I1. t

Cummtit

se? Fig. 3.5.2.2-l

Ed-It. Lot. Connector ptn
NIU 240 NIU240 Pax
NHJ 240 NIU240  Pxx
NIU 240 NlU240  Pxx

Pbl Stg4latDed~tial
01 Dana Lmw AVII .S12A9
02 Data Linw AVH .Sl2A8

z
Data Linw AVH .SI2”7
Data Lines AVH .S12A6

05 Data Linw AVH .Sl2”5
06 Data Linw AVH .Sl2Y
07 Data I.inw AVH .Sl2A3
08 Data Linw AVH .Sl2”2
09 Data I.inw AVII .SIZ”I
IO Data Linw AVII .Sl2%
II COMMON SIHELD .SllD
I2 DmSunple Pulse AVH .SIG
I3 Chassis Gmund AVH .-
I4 Line Sync Pulse AVH SIG
I5 CABLE SHlELD .StlD

Ref. .  MO-IC-MMT-AH-0001
Issue :2 Rey. : 0
Date : June, 1 Ith 1998
Page : 3.64

Table 3.5.4/9 : Pin Allocation List of Connector PO5

(For Information Only) ’

Connector : 2AVH305PO6 Item : AVHRRl3 Function : Data Processor Corm.-Type  : DAMA-ISS-NMB
EMC-Category : 2 Location : 305 Rackshell  : . T B D

Interlace-Code Grouping
Clre  Sleul P a  1 Ch.  I D  ’ WIti S h d  Cable Ttit
016 Dov- - D I DGOO SI.-24
016 I)oV- - D
016 DGV- . D
016 DOV- - D
016 DOV- - D
016 DOV- - D
016 IXIV- - D
016 DGV- - D
016 DOV- - D
016 IMIV- - D
SIID - 0
017 DEV- - D

015. SYS- - D
SIID _ 0

Do00
Do00
DO00
DGOO
DORI
DGOO
DGOO
DGOO
Do00

DE00

SSOO

SI.-24
SL-24
SI..24
SL-24
SI.-24
SI.-24
SL-24
SI.-24
SL-24

SSL-24 see Fig. 3.5.2.2-9

SSL-24 see Fig. 3.5.2.2-10

COrmnCnt 1End-H.  Lot. C o n n e c t o r  ‘Ptn
1 NIU 240 NIU%iO  Pu

special cable
wper

Fig. 3.5.2.2-g

all Da Lines
shielded loge&es  by
COMMON SHIELD Pin I I

NIU
NIU
NIU
NIU
NIU
NIU
NIU
NIU
NIU

NIU

NIU
NIU

240 NlU240 Pu
240 NIU24d Pxx
240 NIU240 Pxx
240 NIUUO Pxx
240 NlU2.40 Pxx
240 NlU240 Pu
240 NIU240 Pxx
240 NtU240 Pxx
240 NIU240 Pxx

240 NIU240 Pxx

240 NIU24OPu
240 NIU240 Pax

NW

Table 3.5.4/10 : Pin Allocation List of Connector PO6

(For I~fomation  Only)

I I. ~ICD.doct
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MURA MARCONI SRACE AVHRR/3
Ref. : MO-IC-MMT-AH4001
Issue : 2 Rev.: 0
Date : June, ll* 1998
Pase : 3.65

3.6. TEST INTERFACES

3.6.1. Electrical Test Interface  Requirements

3.6.1.1. Interface Data Sheets

N/A.

3.6.1.2. Interface Circuiis

N/A.

3.6.2. Electrical Test Interface! Connectors

Table 3.6.2-l identifies the test connector type at ihe AVHRR/3  box.

This connector is not for use on the METOP satellite.

Connector I Coiwctor-Type  ’ I Function

JO7 I 311P405-S-C-12 I Test

Table 3.6.2-I : Test Connector Types at AVHRRl3  Boxes’

3.6.3. Ekctkical  Test Interface Pin Allocation List

N/A.

1 [AVH3bICD.doc)
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Issue :2 Rev.: 0
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Page : 3.66

3.7. HAFtNEss

The harness between  MJXOP units and the AVHRR/3  is under the responsibility of the PLM. based on

the connector  & pin lay-out definition and electrical performances from Q 3.4 and 3.5.2.

-

1 IAVH3blCD.docj



MAmA  UARCOWI SPACE AVHRR/3
Ref. : MO-IC-MMT-AH-0001
Issue : 2 Rev.: 0
Date : June, llm  1998

Page : 3.67

3.8. EMC INTERFACE DE!XRIPTION

3.8.1. Ekctrlcal  Bonding

3.8.1.1. General

The AVHRR/S  is ekchically  bonded to the METOP  spacecraft  stnicture  by m&ns  of a METOP -

suppliedbonding strapthatis bolted tot.heinsuwnentatlocationTB~.  . *

3.8.1.2. Joint F&es

Not applicable for AVHRIU3.

3.8.1.3. structural Parts

I
Not applicable for AVHIW3.

3.8.1.4. Unit Housings

3.8.1.4.1. Bonding of Unit Cases

All ‘unit cases within the AVHRR/3  are electrically connected with the box feet. METOP

accommodation bonds the AVHRR/3  feet to the spkecraft  structure.

3.8.1.4.2. Bonding of Thermally Isolated Boxes

N/A to AVHRRf3.

3.8.1.4.3. Bonding of Unit Mounted on CFRP of Non-Conductive Parts

N/A to AVHIW3.

3.8.1.4.4. DC Resistance Between Adjacent Unit Case Parts

N/A to AVHRR/3.

3.8.1.4.5. DC Resistance Between Bonding Stud and Mounting Feet

N/A to AVHRRl3.

3.8.15. Thermal Blankets

3.8.1.5.1. Bonding of Thermal Blankets

Thermal blanket foil shall carry a conductive layer. Each electrically conductive layer of ML1 shall be

grounded to structure. Surfaces which are smaller than 100 cm2  do not need to be grounded to structure.

The number of bonding points per sheet of ML1 xnaterial shall be at least two poin$,  at diagonal
comers.

1 [AVH3bICD.doc]
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Issue : 2 Rev.: 0
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MArRA uARcowI SPACE AVHRR/3

3.8.1.5.2. ‘Ilmmal  Blanket Surface Resistance

The DC resistance between the ML1 bonding point and any point belonging the metallized  face Of any

foilshallbelessthan50R.  (-&CI)IAS)

3.8.1.6. Other Conductive Components

I
N/At0  AVHMU3.

3.8.1.7. Cable and Harness Shields

N/A for AVHRIU3.

3.8.1.8. Connectors.

Bonding Resistance of Connector Receptacle

The connector receptacle shall be bonded to the equipment case with a DC resistauce of S 10 mR.

1 [AVH3bICD.docl
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MAJRA  MARCONI SpAa

.
AVHRW3

3.8.2. Grounding and Isolation

The grounding system of the instrument shall use separate grounds (see Figure 3.8.2-l) as follows :

l + 28 V Main Power Ground and + 28 V Motor Ground

.+lOVInterfaceGround

l Signal Ground

l Chassis Ground

Each ground shall be electrically isolated from all other grounds within the instrument and from chassis

I
by 100 k&Z or greater DC resistance (TBCA&  in parallel c).

Between the signal ground and the +28 V main power ground, the isolation requirement shall be

I
1 MS2 DC resistance in’parallel  C

3.8.2.1. + 28 V Main Power Ground and + 28 V Motor Power Ground

The + 28 V main power retum and motor power return are grounded within the PCU to structure.

3.8.2.2. + 10 V Interface Ground

The + 10 V inteffike  return is grounded within NIU to structure.

3.8.2.3. Signal Ground

Signal ground is the power return line for the secondary side of the instrument DC/DC converters. The
signal ground is provided on a pin of an in@urnent  connector.

1 [AVH3bICD.doc]
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m-m _
power bus -

Figure 3.8.2-l : Grounding and Isolation Concept for AVHRRl3

1 [AVH3blCD.doc]



MAtu uARcowI SPACE AVHRRl3
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We : 3.71

3.8.3. Shielding

3.8.3.1. Wire Shielding

3.8.3.1.1. Bonding of Shields

NIA _

3.8.3.1.2. Overall Shield . . ’

3.8.3.1.3. Shields as Current-Caxrying  Conductors

Shields shall not be used as intentio~I  parent-canying  cmductors  and not as return lines for power
and signal with the exception of the RF coaxial lines.

3.8.3.2. Case Shielding

I
N/A to AVHRFU3..

1 IAVH3bICD.doc)
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source

Switching regulator

3.8.4. AVHRRB Frequency Characteristics

‘Ihe  following frequencies are derived from  the 998.4  kHz clock :

Frequency
960 Hz
24OIiz

62.4kl-b
4OkHz
10 kHz
6Hz

The channel characteristics are given in 0 1.2.2.

3.85. Magnetic Moment

Ref. : MO-IC-MMT-AHMX)l
Issue : 2 Rev.: 0
Date : June, llm  1998
Page : 3.72

User

The maximum magnetic moment of the instrument shall not exceed 500 mAm2  (TBC).  The magnetic

moment correspond to a magnetic field of 100 nT  at 1 m (1 Gauss equals to lo4 T) distance.

List of Magnetic Material

Magnetic materials used iu the instrument are listed in Table 3.8.5 .- 1

Material I Standard Magnetic Characteristic Remark

name of material

~%vH

AISI etc. sof /hard

J-J9w?i ~%!#I

Table 3.85-I : Magnetic Matbzls Used in the hstrument

3.8.6. EMC Performance Requirements

lbc EMC performances for the AVHRW3 are dealt within 0 4.3.

[ [AVH3bICD.d.x]
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3.9. RF INTERFACE DESCRIPTION

Not applicable for AVHRRi3.

Ref. : MO-IC-MMT-AH-0001

E ; &, ,~v;,,”
Page : 3.73
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4.1. MECHANICAL /STRUCTURAL VERIFICATION

4.1.1. Stnxtural Analysis

4.1.1.1. Quasi-Static Loads

Requirement for analysis will be determined by outcome of a&nm&ation  analytic results.
.

The METOP requirements are dealt with  in !j 2.2.8.

4.1.13. Structural /Dynamic Analyses

Requirement for analysis will be determined by outcome of accommodation analytic results.

4.1.1.3. Instrument Shock Environment -

The AVHRRI3  will be subject to the following shock enviromnent,  in both launch and in-orbit
configuration :

METOP Shock Levels
(g peak, See no-)

1OOHz 37g
900 Hz 350 g (Q > 10)

310g(Q= 10)
2000 Hz’ 350 g (Q > 10)

310g(Q= 10)
4OOOHz 3OOg

Notes

The acceleration shall be der+d  from the curve
obtained by linear connection on a logarithmic
chart of the provided points
The shock spectrum in each direction of the three c
orthogonal axes shall be equivalent to a half sine
pulse of 0.5 ms duration and 200 g (zero to peak)
~ amplitude.

4.1.2. Structural Tests

4.1.2.1. Structural Mathematical Model Validation

Delivered structural mathematical models, as required in Q 2.2.8.5.. shall be verified by test and

validated.

1 IAvMcd.doc]
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Page :

4.1.2.2. Vibration Test : High Level Sine Sweep

MO-IC-MMT-AH-0001
2 Rev.: 0
June, 11” 1998
4.2

The AVHRR/3  will be subject to the sine vibration satellite level testing. Preliminary predictions of the

worst case imposed environment are as follows :

METOP  High Level Sine Sweep Levels

(TBCMET 9
Allthreeaxes

Q 6to2OHz k9.3mnl.
U 2o.to  6oHz
A

215 g

L 6OtolOOHz  k6g
sweep rate : 2 Oct/min.

AllthreeaxeS
A . 6to2OHz 27.5 mm
C
C

2oto6oH2,  *12g
6OtolOOHz  i4.8g
sweep rate : 4 oct/min.

: To be confirmed / updated after structural model testing.

Notching : TBDAm

Note : for insuuments  with natural frequencies below 100 Hz, notching shall be defined to maintain the ’

instrument interface loads within those predicted when the quasi-static design load is applied to the
insuument.  consistent with the launcher requirements.

Test instrumentation for sine vibration at system level : ‘I’ESD,WH

4.1.2.3. Vibration Test : Sine Burst

METOP  has no sine burst test requirement.

4.1.2.4. Vibration Test : Random Levels

The AVHRlU3  will be subject to an acoustic environment during satellite tests which will result in an

equivalent random input at the insuument  interface. Preliminary prediction of this input is as follows : -

1 [Avh4icd.da]
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H
METOP  Random Vibration Levels

(TBCwcr *)

Overall level : 10.3 g rms normal,
9.5 g IIns lateral

: I 0 oe commneu  I upaarea  imer structum mwel  tesnng.

4.1.2.5. Acoustic Test

The AVHRR/3  will be subject to an acoustic test at satellite level, as follows :

Octave Band Centre
Frequency (Hz)

31.5

63

1 2 5
250

500

1000

2000

8000

Overall level

Test Duration

Qualification Level Acceptance Level
W) (Flight Limit)

132 128
134 130
139 135
1 4 3 139
138 134

132 128
128 124
124 120
120 116

146 142

2 minutes 1 minute

Test Tolerance
(dB)

-2, +4

-1, +3

-1, +3

-1. +3

-1. +3

-1, +3
-1. +3
-4, +4

The equivalent random environment is illustrated in 6 4.1.2.4.
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4.2. THERMAL VERIFICATION : THERMAL TESTS

4.2.1. Thermal Balance Test

A thermal Balance Test (TB) shall validate the instrument thermal control and accommodation on

METOP,  and the AVHRR/3 thermal mathematical model used for the temperature predictions for all

flight  case6  (correlation of this instrument model within the METOP thermal environment ‘with an

accuracybetterthanf5deg.Coninsaumenttransientand~dy-statecases).rhiswillbeperfonned  .

during the METOP  system TB test. The evaluation of test results at instrument l&e1 is Instrument

Supplier responsibility.

4.2.2. Thermal Vacuum Tests

The thermal cycle vacuum tests at instrurnen~  level,evaluate  and demonstrate the functional performance

of each unit under the extreme and nominal modes of operation while in vacuum and at temperatures

more extreme than predicted for the orbit conditions.

The instrument qualification thermal vacuum test includes TBDAW cycles and the extreme temperature

levejs are TBDAw  deg. C (min.) / T’BDAw  deg. C (Max).

The AVHRR/3  flight acceptance thermal vacuum profile is illustrated in Figure 4.2.2.20.

30

25

G

4 2 0

ik
:

15

IO

A
36-

i

A Short Form  Performance TOLERANCE : Hot +3&g.c  0deJg.c
AA Transition6deg.C/hour&2deg.C/hour CoId 0deg.c +3deg.c
. 2hours+cal.

Figure 4.2.2.2/l  : AVHRRl3  Flight Acceptance Thennal  Vacuum profile
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‘The conducted emission on each individual power line shah not exceed the limits  as given below;

4.3.1.1.1. AVHRR/3  Design Requirements

Conducted Emissions on the +28 Volt Main Bus

bad Current Ripple

The  peak to peak amplitude of the steady state load current ripple shall  not exceed 40 mA. The
fundamental frequency of load current  ripple shall not exceed 1 MHz.

inrush Current Rate (Load Current Rate)

The rate of change of load currenr shall not exceed 20 mA@.

inrush Current (Transient Load Current)

Electronics / Telemetry ON.

Electronics / Telemetry ON surge current drawn by the A-3 does not exceed 3 A peak Steady

State operation are attained within 30 ms from the start of the Electronics / Telemetry ON transient.,
The rate of rise of current during the first major current overshoot will not exceed 20 mA/ps  except

under bus fault conditions. Transient current measurements shall be made with an instrument whose
bandwidth is at least 1 MHz.

Motor Start-Up Currents.
Motor start-up current loads are limited to 2.0 A -mum for a period of one second or less. The rate

of rise of current during the first major current ove&oot  for these transients will not exceed 20 mA/ps.

Transient current measurements shall be made with an instrument whose bandwidth is at least 1 MHz.

Cooler Decontamination / Cooler Door Opening.

Turn-on transients of the cooler decontamination heater are limited to 3.3 A for a period of 30 ms or

less. Cooler door opening transients are limited to 2.1 A for a period of 1 s or less. The rate of rise of . .

current during the first major current overshoot for these transients will not exceed 20 mA/ps.  Transient

current measurements shah be made with an instrument whose bandwidth is at least 1 MHz.

Conducted Emissions on the +lO Volt Interface Bus

Load Current Ripple

The peak to peak amplitude of the steady state load current ripple shall not exceed 5 mA. The

fundamental frequency of load current ripple does not exceed 2.5 MHz.
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The rate of change of load current shall not exceed 20 mA/ps.

Inrush Current (Transient Load Current)

Therewillbeamomentary maximum 10 mA load whenever an incoming command pulse ,activates  a

command relay. The pulse shall last for the duration of the commauQuk .

Test methods CEO1 and CEO3 are used in accordance with 9 4.3.3. An oscilloscope with a current
probe (D.C. to 30 MHz minimum bandwidth) may be used in lieu of the EMI  meter specified by the test

method.

4.3.1.1.2. METOP  Requirements

For instrument characterisation  only. METOP  a@umes compatibility of the instrument with these

requirements.

For,the  +28  V Main Power Bus, the fundamental  frequency of load current ripple shall not exceed 100

kHz.

Conducted emission in the frequency range 30 Hz to 9 MHz, which may appear on +28  V Main Bus
positive and return leads in differential and common mode, shall be within the maximum specified levels
of the Figure 4.3.1.1-1.

Note : The maximum frequency of 50 MHz has been reduced to the highest frequency (+ 9 harmonics)

used by the instrument.

‘Ihe Common Mode CE requirement is a specific METOP  requirement.

1 [Avh4wxidoc]
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l.E+Ol 1 .E+o2 l.E+03 l.E+04 1 .E+O5 l&O6 lm-07 l&O8

IOHz lkH2
Frequky  I Hz lMH2 lOOMH2

Fig. 4.3.1.1-l : Conducted Emission Limit, NB, DiU, CM, 28V Reg. Power Leak, PL.M lnstnment
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43.13. Conducted Susceptibility

Frequency Domain

The instrument  shall operate  without &graded performance in the presence of sinusoidal noise coupled
into the power lines between the frequency range 30 Hz and 150 kHz :

+28 V Main Bus injected Voltage. 3OOmVpp

+lO  V Interface Bus injected Voltage’ 1OOmVpp  ,.

The test shah be conducted according methods  CSOl  and CS02 of AD4. The  test method CSOl  applies

for the frequency range of 30 Hz to 50 kH2 and test method CS02 applies to the frequency range of 50
kH2 to 150 kHz. The scope of test shall be in accordance to 0 4.3.3.

Tie Domain

The instrument shall operate without degraded performance when subjected to a series of transient
pulses, 10 psec in width and PRF of 10 Hz applied to the power lines for 10 min. :

+28 V Main Bus spike level +lOV/-12v  (+bc)

+ 10 V Interface Bus spike level +lV/-IV

The test shall be conducted according methods CS06 of AD4. The scope of test shall be in accordance
to 9 4.3.3.

Special METOP  Requirement

For instrument characterisation  only. METOP assumes compatibility of the instrument with these

requirements.

In addition to above requirements, the AVHRFU3  will experience a common mode sinusoidal noise 300

mVpp  in the frequency range 100  kHz and 50 MHz. The noise will be injected between :

the +28 V main bus return line and unit housing, according to Figure 4.3.1.2-1

and the + 10 V interface bus return line and unit housing, according to Figure 4.3.1.2-2

1 (Avhhd.dcc]
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Fig. 4.3.X.2-2 : Common Mode Noise Test on the + 10 V lnte@ce  Bus
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43.13. Radiated Emission

4.3.1.3.1. Mil-Std-REO2  Requirements

Broad-band and Narrow-band radiated emission measurements shah be made over the.frequency  range
of 14 kHz to 2 GHz in accordance with Mil-Std 461/462 RE02 requirements. For the discrete ADCS
and  SARP;3 sensitive bands listed below, broad-band noise and’discrete signals shall not exceed -60

dBm when tested in accordance with the methods of 8 4.3.1.3.2 below. .

59.458 MHz f 0.5 kHz 60.100MHz~0.5kHz  -

141.360 MHz -t 0.5 kHz 142.900 MHz i 0.5 kHz
282.733 MHz i 0.5 kHz 285.813 MHz f 0.5 kHz
371.921 MHz + 0.5 kH2 375.972 MHZ +. 0.5 kH2
624.925 MHz f 0.5 kHz 631.730 MHz + 0.5 kHz
743.841 MHz f 0.5 kHz 751.944 MHz f 0.5 kHz

4.3.1.3.2. SARR, SARP-3 and ADCS Receiver Channel Guard Limits

Emission measurements shall be made in accordance with Mil-Std461/462  RE02 with the EM1  meter

replaced by a MITEQ  preamp (AU-2A-0550 or equivalent) and a spectrum analyzer (HP 8566a or
equivalent). The instrument under test and the associated clock and control signals shah have power

applied and the difference in the analyzer levels shall be noted for both white noise and spurious signals.

The test antenna shall be tuned to the centre  of each of the four bands below. Prior to making the actual ’

measurements, the test antenna shah be demated  and the cable terminated in 50 ohms. The noise floor of
the equipment shall be verified to be below the specified maximum level for each measurement level. A

guideline for establishing the resolution bandwidth is 100 Hz for both the -150 and -145 dBm levels, 1

kHz for the -125 dBm levels and 3 kH2 for the -100 dBm levels. The specified maximum radiation

limits for all discrete signals and noise power are listed below.

.

.

1 IAvh4icddoc]
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401.700 - 401.800 -145 -15.6 401.65 MHz
401.800-406.000 -125 4.5 401.65 MHz
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4 . 3 . 1 . 3 . 3 .  h4ETOP Requhxzments

For instrument characteaisation only. METOP  assumes compatibility of the instrument with this

requirement

The radiated emissions in the frequency range 14 kHz to 2 GHz shall not exceed the limit given in Table

4.3.1.3-1.

Frequency Range EField Liits I

@wm  TwbfET

lOkHz...2GHz +50 Covered  by Mil-Std 461/462 REO2 *

2GHz...4OGHz + 70

* : The requirements of Mil-Std 461/462  REO2  are more stringent than the METGP  RE limits

Table 4.3.1.3-I : R&E- Field Limit (NB, AC, Ei&rical  Fields)

Radiated emissions in the METOP  payload and system receiver channel guard bands shall not exceed

the limits &fined here below :

Frequency Range (MHz)

I

Radiation Liit

I

EField Level
(dBm) (dBpV/m)  TBC-

1217 - 1257 N/A +21

1565.- 1614 N/A + 23

205 1.9 - 2055.0 N/A +9

5254.7 - 5255.3 N/A + 24

400-500 N/A + 20

5450 - 5825 N/A +61

Remark

GRAS

SBS

ASCAT

Applies  during

launch only to

active circuits  of

AVHRRl3

Table 4.3.1.3-2 : Radiated Emission Notches for AVHW3
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4.3.1.4. Radiated Susceptibility

The instrument will experience  a radiated electric field of 1 Vrms/m for fresuencies  be~een  14 kHz and

lGHz,~2Vrms/mforfrequencybetweenlGHzand18GHz.Thetestshallbedonewithatlea~t7

discrete fhquencies  / decade. The radiated E-Field shall be amplitude  modulated by a sine wave at 1

kH2 with a modulation depth of 50 8.

?he test method is defined in 8 4.3.3. ,

In addition, the instrument will be exposed to the following levels :

Frequency Level TBCMm

5.25 GHz 4OV&m

7.8 GHz 8 Vrms/m

* 1.7013 GHz
I

20 V&m

468 MHz
I

14 Vrmdm

137.1 MHz
I

28 Vrms/m

1.5445 GHz
I

7 Vrmdm

2.230 GHz
I

10 Vrms/m

Modulation

Pulse width = 8.22 ms,
chirp rate = -50 Wms,

PRF = 4.94

Pulse width = 10.32 ms.
chirp rate = k24 Wms,

PRF=4.94Hz

T Source Unit

ASCAT

+
Pulsed 35 MHz PRF, 2CBS

duty cycle 50%

Pulsed 2.25 MHZ PRF, HRPT
duty cycle 50%

Pulsed 1 kH2 PRF, A-DCS
duty cycle 50%

Pulsed 38.25 Wz PRF, LRPT
duty cycle 50%

~,4OOkHzpeak SARR
deviation modulation index M=l

Pulsed 4 l&z PRF, S-Band
duty cycle 50% LhvnlW
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4.3.2. EMC Analysis

The EMC of the AVHRR/3 shall be character&d  by test and test discrepancies will be described  by the

Instrument  Supplier. METOP will further assess the impacts on METOP  performance.

Magnetic Moments

The  magnetic morn&Us  shall be determined by analysis or test. -

433. EMC Tests

EMC tests shall be performed in accordance with MLSTDd62C.

Compliance with EMC requirements shall be demonstrated on all models delivered to METOP.

‘The  Radiated Emission tests are applicable’on all models delivered to METOP.

The Conducted Emission tests are applicable only on the first instrument model delivered to METOP.

1 [Avtr(cd.doc]
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4.4. ELECTRICAL FUNCTIONAL VERIFICATION

In general, the test which are described here below are performed to ascertain the instrument functional
performances and culminate with the instrument calibration.

Asregardsthetestsperformedafterdelivery,theyaredescribedin~5andmainlydealwithinsaumem

health checks performed both at ambient and in thexmal  vacuum environment.

4.4.1. Electrical Interface Tests

In general, throughout the instrument build-out, every interface is thoroughly checked to ensure the
compatibility, the adequacy of the electrical interfaces, in propagation from the sensor output / input up

to the instrument electronics outputs to the spacecraft on-board equipment, for the basic circuitry and

signals : power,  measurement data, housekeeping data,  commands, clocks, sampling signals...

From a system point of view, the essential step is’ the measurement of the spacecraft interface signals

and characteristics. The operational mode of the spacecraft system shall be simulated to ascertain

interface adequacy : special attention is to be paid for the command and acquisition timing and circuit

loading should be representative of the on-board characteristics.

4.4.2. Functional Test

It is the sole responsibility of the Instrument Supplier to deiine  and verify the proper functions of the

instrument prior to delivery to METOP.  This type of tests are tailored to the specific instrument -

function verification ahd they serve as instrument health checks that are performed routinely throughout

the insuument development programme.

A subset of these tests will constitute later the core of the system testing when the instrument is
integrated on&o&d the PLM.

4.4.3. Performance Test

It is also the sole responsibility of the Instrument Supplier to define and verify  the ultimate mission

performances of the instrument prior to delivery to METOP.  This type of tests are tailored to the

specific instrument performanux and they are achieved ultimately with the instrument calibration which

requires a rather sophisticated and controlled test set-up. s

A subset of these tests may later constitute the system performance test with a reked on-ground set-

up. A go / no-go approach is preferred at system level (PLM  and Satilite),  due to the complexity of the
test set-up and the AIT schedule limitations.

Calibration

It is the sole responsibility of the Instrument Supplier to calibrate the instrument prior to delivery to
METOP.  Re-calibration, if deemed necessary, will also be under  the responsibility of the Instrument
Supplier. The calibration data shall be made available on-request for the preparatioq  of the system
integrated instrument performance test.
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APPENDIX : INSTRUMJWT ACHIEVED QUALIFICATION STATUS

Vibration Test : High Level Sine Sweep

l’he instnunent  has not been subject to a High Level Sine Sweep test.

Vibration Test : Sine Burst

The instrument has been subject to the following Sine Burst environment :

Sine Burst Test Levels

AllthIWaxeS

Q Test level : 15.55 g
U.
A

Frequency:35Hz

L Duration : 0.5 second

AllthRZaxeS
A Test level : 12.40 g
C
C

Frequency : 35 Hz t&G)
Duration : 0.5 second

Vibration Test : Random Leveis

The instrument has been subject to the following random environment :

r

QUAL.

&

ACC.

Random Vibration Test Levels I

2oto60 +8

75 to 150 0.04

1000 to 2000 -3

Overalllevel:8.12grms

Duration 1 min per axis

1 [Avh4xd.doc]
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-5.1. INSTRUMENT GSE DESCRIPTION

5.1.1. Bench Test Equipment
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The Ins- Supplier will provide all test equipment required for bench test of the AVHRR/3.  This

equipent  shall include equipment uxxlto  power and command the Am3.

Figure S.l.l-l-provides  an overview of the benrzh  test set-VP.

1 D Check Unit (TBCU)

Note : the Temperature  Control Unit of the TBCU is not used during bench testing.

see also AD15

Figure 5.1.1-I : Bench Test Set-Up

The AVHRR/3 GSE co&&s  of the following items :

a) A Tranqorbble  Bench Check Unit (TBCU)

b) Lifting fixture

c) Bench cooler (014) . .

The TBCUxxxmins  the power supplies for the instrument and all interfaces to the AVHRW3. A

dedicated network card will  be installed for communications with a workstation located in US (see 8
5.2.4.6.).

For bench testing at ambient a bench cooler will be mounted to the instrument. The  relevant mounting
interface is the.insmm~%.radiant  cooler vacuum housing. This device brings the AVHRR/3  radiant

100 K. There will be a stand alone controller on the benchcooler temperature down to approximately
cooler that will not interface to the TBCU.

I [AvhSicd.doc]
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A standard laboratory light source will be available for testing the AVHRlU3  under ambient pressure
conditions, with the bench cooler attached to the instrument. The source consists of a standard

laboratory integrating sphere and is provided by METOP. The  stimulation of the visible channels will

be performed by the integrating sphere described in the standard equipment list below (as a back-up, a

scene light can be used).

The  following pieces of standard equipment will be supplied by METOP for. use during bench tests of _

the AI&W3 instruments : _

1.

2.

3.

4.

OSkillOSCOpt!

Digital Voltmeter

Standard laboratory integrating sphere (TBD,vt.&
This item could be identical to the one for.HlRS/4.

General mechanical tool set and support.

51.2. GSE for Integration with PLM OCOE

5.13.1. Ambient Testing

Under ambient conditions, the same set-up is used as for bench testing except that the instrument is
operated via the PLM EGSE. For further details see § 5.2, Figure 5.1.1-I shows the configuration for

instrument level testing (bench test) and Figure 5.2.1.1-1 for PLM level testing. Sufficient clearance, c

accessibility of the instrument coolers with the bench cooler needs are TBCum.

5.1.2.2. Themal Vacuum Testing

For thermal vacuum testing, the following targets will be used (provided by the Instrument Supplier) :

l Space clamp target (AD12)

l Radiant cooler target (TBC&)

The  space clamp target will be usd to provide a “0” radiance reference level for the AVHRR/3. It will ”

be cooled  with LN2 (80 deg. K) to approximately 100 deg. K (TB&m).  The set-up of the space clamp

target for T/V testing is outlined in AD13. c

In thermal vacuum tests, a vacuum chamber shroud panel cooled with LN2 (80 K) will be used as the

radiant cooler target. This target will provide the proper thermal inputs for the operation of the radiant

cooler. The distance and size of the shroud panel with respect to the instrument patch shall be such that

the patch can be adequately cooled (approximately 115 K, see RD9). This temperature is required to

obtain useful data to check JR detector aliveness.

No other external target is baselined for use during TV testing. Back-up consists in Instrument Supplier
provided radiant cooler target (RD 10). to be mount& in front of the instrument radiant cooler.

Only me Instrument Supplier provided targets are controlled by the TBCU.

I lAvNcd.doc]
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The TBCU will carry out the instrument digital A data processing. The interface between the AVHRR/3

TBCU and the METOP  N-DAPB shall be via a LAN as defined in Q 5.2 below.

The Instrument Supplier shall provide a handI@  fixture which  can be used for safely lifting and

transporting  the AVHRR/3.  The bandl@ fixture shall be ca&le’of 4 the instrument when the

.space&t  is either in vertical or ho@mtal  posit&.  Provisions shall& made to lift with a cra&

(Drawing TEQNS~)

Need for drill template is TBb.

Containers shall be supplied for shipping and storage of each AVHRR/3  deliverable instmments,  to
provide for all storage of instruments at the METOP  integration and test sites.  The insuument  storage

containers will be sealed and back-filled with dry Nz to one atmosphere.

Scan cavity and radiative cooler protective covers and co&or dust caps shall be delivered with each

instrument Installation and removal procedure shall be in accordance with TBDAvH.

5.1.4. Self-Contained Special Test Equipment

The bench cooler is a stand-alone system : once started, it will automatically maintain the instrument

detectors at the proper temperature. The bench cooler has no external electrical interfaces with the
METOP  OCOE.

. :.
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53.1.1. General

The contiguration  of AVHRR/3  test equipment within the overalI’check-out  equipment for the METOP .

payload module is shown in Figure 5.2.1.1-1 for the ambient test conflgurationand  in Figure 5.2.1.1-2 -_
for TV testing. In all cases, the only interface between the OCOE and thehhument  iest  equiiment  will

be a LAN connection between the NOAA inhument  DAPB (N-DAPB)  and the instrument data

processing equipment. Details can be found in RDl  1.

I 3 Tra
II 5 Chec Unit (TBCU)7

ortable  Bench ;

I
j

0I. I,III
I TBCU
I Computer

I
Instrument j
Interfaces I

IL----, ------------------------,

L__-_--_-_---_--Ail I

ru’ote  : The Temperature Control Unit and the Instrument Interfaces unit of the TBCU are not used

during PLM testing at ambient.

Fig. 5.2.1.1-X : AVHRRl3  Test Set-up in PLiU Configuration (Ambient)

1 IAvh!kd.doc]
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‘_____‘____________________________,

Thermal Vacuum Chamber 1

*oklpmmhp  7-c

Note : The Instrument Interfaces unit of the TBCU is not used during TV testing.

Figure 5.2.1.1-2  : AVHRRl3  Test Set-up in PLiU  TV Confisuration

Test set-up in TB is TE3h.

5.2.1.2. StimuhdFeedback  Equipment Interface

5.2.1.2.1. Physical /Electrical Interface

For ambient testing : Not applicable.

The bench cooler is a stand alone system, once started, will automatically maintain the instrument

detectors at the proper temperature. The bench cooler has no external electrical interfaces, with the
exception of the power source.

The standard light source is also a stand-alone equipment.

For TV testing : Not applicable.

The  space clamp target is directly acquired by the ‘F&X+

&&#d,%e cooler target will be directly acquired by the ‘FWW

5.2.1.2.2. Protocol Interface

Not applicable.

[A\tilcd.doc]
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5.2.1.2.3. Stimulus/Feedback Data Handling RequirementsjVd  GO+
The target temperature dam of all used targets will be acquired and processed in the TBCU. The data

. shallbe
fm

ed into  standard CCSDS source packets and transfesred  to the N-DAPB for archiving

purpose. No processing of the target temperature data in the N-DAPB is re&ired.

5.2.1.3. Interface with Instrument-Provided Data Processing Equipment

5.2.1.3.1. Physical / Electrical Interface

The AVHRR/3 measurement data shall be made available to the TBCU via a lOO/lO  Base-T Ethernet

LAN interface.

5.2.1.3.2. Protocol Interface

The data sent to the TBCU is the complete source packet as generated by the NIU.

For support of the measurement data processihg,  AVHRR13  related housekeeping data, like digital “B”
and analog data, as well as a copy of instrument related commands sent to the NW, can be made

available. For all communication between the instrument data processing equipment and the METOP
provided N-DAPB, standard CCSDS source packets shall be used as unique protocol data units.

Further details on the protocol are defined in AD10 a~$$&

5.2.1.4. Measurement Data Evaluation

5.2.1.4.1. Instrument Measurement Data Format Definition.

The instrument measurement data format is defined in 9 3.3. The data is acquired by the NIU in a cyclic

manner according to the timing specified in 8 3.3. As a consequence , each AVHRR/3  source packet at
the output of the NIU will contain the same data in the same sequence.

1 [AvhScd.doc]
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lhe overall source packet layout is defined in Figure 5.2.1.4-l below. The instrument  measurement data

format as defined in 8 3.3 presents the user data space.

TPACKET PRIMARY HEADER
(6 Octets)

PACKET DATA FIELD

Source Data

secolj-

Header

(6 -)

Packet ’Packet Identification User Data Packet
Error

Control

(12944 OctJ (2 act-)

CODtrOl

(2 octets)(2 =t-)
APID seq. Packet

F l a g  Seq.
count

11 bits 2 bits 14 bits

Ime

St=P

Version Type Sec.
Gmber  Indic. Header

nag

3 bits 1 bit 1 bit See Q 3.3.3.

16 bits 16 bits 16 bits. 48 bits I 16 bits

Figure 5.2.4.1-l : AVHRRI3 Source Packet Lay-Out

Primary Header Field

Dacket  Identification

he Packet ID Field will follow the following format :

Bit Position Subfield Name Setto Code

0..2 Version Number ‘Version 1’

3 ‘~ TypeIndicator ‘TM’ . 0

4 Packet Secondary Header Flag - 1

5..15 1 Application Process Identifier 1 ‘AVHRR/3’  1 103 : day (Channel 3A)

I 104 : night (Channel 3B)

“acket Sequence Controf
r

The Packet Sequence Control Field will follow the following format :

Bit Position

0..1

2..15

subfield  name

Seque=  Flag

Packet Sequence Count

Set to

‘UnSegmented’

Incremented for
each packet

Code

11

Sequential binary
continuous count

Packet Sequence Count is a method of counting the number of packets generated by the application.

This significant parameter is a sequential count of the Packet Sequence Control Fields. This field &ill
start with a value of zero and increment to 3FPF (HEX, or 16384). At this point it will roll-over and
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continue again from zero. The count will re-start from zero after power-on No reset of the count is
allowed before reaching 16383.

Packet Length

‘his fierd  contains a binruy number which permits to identify the length of the User Data and Pacti

Etror Control fields..Its  value is defined as follows : number of octets of ,the  Packet D&field  - 2. -

Packet Data Field

The Source Data field is split in three parts.

The first part is the Secondary Header which is used for time code infcrmation.  For AVHRR/3, the time

stamp contains the NIU on-board time latched at the leading (rising) edge of the AVHRR Line

Synchronization Pulse, corresponding to ti. start of the scan.

‘Ihe second part is the area that contains the user data, as described  in 8 3.3.3. -

The  third part is the Packet Error Control (PEC) field that consists of a Cyclic Redundancy Checksum

(CRC), computed over all the octets composing the packets, except the PEC. The generator of the
polynomial is : G(x) = xl6 + x1’ + x5 + 1.

, -

5.2.1.4.2. Reference Data Presentation

For each of the relevant test configurations, i.e. with the light source / bench cooler for functional tests

at ambient pressure, there will be a reference data set available obtained from the instrument level

check-out. Representativity of ambient conditions reference data set for IR chatmels  is TRDAvn

For thermal vacuum test, the reference data shall be generated emulating’at instrument ‘level the
conditions at PLM level.

The instrument GSE software shall be capable of delivering the reference data, obtained during tests at

instrument level, on a computer readable medium, in a format that can be inqxnted in the Core EGSE

local data base. (7-K)

5.2.1.4.3. Data Comparison Requirements

Actual measurement data from the instrument, including radiometric data, shall be checked against

reference data s e t s , -. according the requirements of NASA (TBD).  e

TRW?

5.2.1.4.4. Data Processing Algorithms

All required data processing algorithms shall be incorporated into the software supplied with the

instrument TElCU.
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5.23. Interfaces with the PLM On-Board Equipment

5.2.2.1. Test Harness and Connectors

Not applicable.

5.2.2.2. Special Test Adapters (T-Junctions, Break-Out Boxes) -

AVHRfU3 to PLM avionics interfaces are all via standard sub-D type connectors, therefore no special
.adapter is needed from the instrument. Connector types are defined in 5 3.4.4 and 3.5.4. Connector

locations on the instrument are illustrated in interface drawing from  5 2.1.4.

The AVHRIU3  instrument is supplied with connector savers.

-5.2.2.3. . Stimuli Source ConfIguration  /Arrangement Requirement

The bench cooler shall mate to the instrument radiant cooler. The arrangement of the bench cooler to the
instrument radiant cooler is TBD,,vt+

During bench tests and PLM ambient tests, the METOP  supplied light source shall be placed in front of
the scan cavity. The exact arrangement is TBDA~.

During PLM TV testing, the AVHRIU3  target arrangement is as defined in AD13.

.
5.23. Interfaces with Other PLM GSE

The space clamp target will be attached to the scaffolding in the T/V chamber as per drawing TBhFT.
The mounting interfaces are detined  in AD12 and AD13.

5.2.4. Interfaces with AIT and Launch Site Facilities

5.4.2.1. Mains Power

The instrument test equipment will be operated from mains power via a METOP-provided isolation

transformer with the following output characteristics : -

I
- Voltage : 230 V AC (& 10%).  10 A max., single phase

- Frequency : SOHzfl  Hz

- Power plug standards used within the METOP project for 230 V is DIN 49441KEE7.  power sockets

DIN 4994WCEE7

The actual estimated steady state power consumption of the instrument is as follows (@ 230 V) :

- TBCU: 4.9 A TBC*vu

- Bench cooler : 8.0 A
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For the AVHRR/3  GSE, two single-phase isolation transformers are required, one for the bench cooler
and one for the rest of the GSE.

5.2.4.2. Cooling / Thermal Dissipation Requirements

‘Ihe  AVHRIU3 GSE has no requirement for additional cooling provisions beyond natural convection.

53.43. Purging Gas Requirements

After ambient testing with the bench cooler connected  and in’operation, when the instrument has been

brought back to room temperature, 6 litres of dry GN2 is required to back-f%  the radiant cooler vacuum

housing in order to avoid condensation on the detectors.

5.2.4.4. GN2 / LN2 Supply

For back filling of transport and storage containers, GN2 per Fed. Spec.  BB-N4llb  Type 1, Class 1,
Grade A or equivalent shall be used.

For bench cooler ptige  valves, GN2 per Fed standard, or equivalent, shall be used.

The LN2  (80 K) consumption during bench cooler operation is approximately 10 l&&hour.

During  thermal vacuum target operation, LN2 consumption is

l Space clamp target 10 litres/hour

l Radiator target 10 liues/hour  (back-up)

5.2.4.5. Test Chamber Wall Feed-Through Panels

The TV-&am&  feed-through panels shall provide 2 LN2 (80 K) ducts for the AVHRW3 space clamp

target and 2 LN2 (80 K) ducts for the radiant cooler target. if used (Note : The number of feed-through

ducts may possibly be reduced by running some targets in series. This approach will need to be proven

b y  a n a l y s i s )

4 electrical feed-throughs for K-type thermocouples and 14 electrical PRT’s  are needed in the chamber

panels. TBDA~ electrical feed-throughs are required for the radiant cooler target heater lines, if used.

5.2.4.6. Public Data Net Communication Requirements

The METOP  AIT and launch site facilities will provide access to a public data network in order to

enable data exchange with Instrument Suppliers for off-line data evaluation at the AVHRR/3  Instrument

Supplier premises.

As a baseline, the file transfer procedures (FI’P) via INTERNET will be used, however other TCP / IP

application layers via INTERNET and / or modem can be used. Requirements are TBD,+w.

5.2.4.7. Physical Interfaces

For set-up  of the bench test equipment an area of 20 m2 as a minimum shall be provided in a
temperature and humidity controlled class 100,000 clean area. See AD15.
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5.3. INSTRUMENT GROUND OPERATION REQUIREMENTS

53.1. General

Instrument operational constraints are presented in 5 1.4.1. Test procedures  may deviate from these.

Instrumentmodesaudinorbitoperationsaredescribedin~  1.4andg  1 5 .

AVHRW3 telecommands are described in 8 3.2.2.

For the ground operations, the acknowledgement of the commands by the instrument is done using

Analog Housekeeping and Digital B data from the instrument, as described in I 3.2.3.

Conditions  for testing , ,

If a solar simulator is used and on, the scarmq must be operating.6 C & ‘IpA - ’ k
&W&&d/;)r  */nti*

IR channels shall not be enabled when the radiant cooler is at ambient temperature (IR dexector  patch
not cooled). The Channel 3B Enable, Channel 4 Enable and channel  5 Enable commands are o&round
critical commands.

5.3.2. Command and Control Sequences

The testability of the instrument depends on the usage of stimuli and cooler equipment as outlined in
Table 5.3.2-l below. Command and control sequences will be im@mented  in the check-out software of

the METOP  overall check-out equipment  in terms of control files for automated testing. The control ’

files will ensure that the inshument  is operated and tested in accordance with the objectives given below.
Control files will be coded on the basis of test procedures prepared by the METOP AIT team following

inputs from the Instrument Supplier, and checked by the Instrument Supplier.

Control files shali take into account the generic operation requirements given above, and the special

requirements for ambient and TV testing given in the fchlowing  subchapters.
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Test
objective

-d
Handling

HK
Tdemetry

Check

Scan
Motor

Cheration
Noise performance  data and

Visible Coarse calibration check against coarse calibration against
(%annel data baselined at instrument level data baselined

Data at instrument level
(view of chamber interior)

Wrared Presence of data and noise Presence of data and noise
Channel Not applicable performance check against data perfoxmance  check against

Data (not authorized) baselined data baselined
at instrument level at instrument level

We I : excluding the commands that switch the IR channels on or involve the IR channels.

TEST CONFIGURATION

PLM Electrical Test
S/L Test (TBC-)

No external  stimulus

No cooler

Ambient wessure

Incoming Inspection
Pre-Integration

PLM Electrical Test (TBC-)
s/L Test (TBC-) -

Smdard  lab. light source.

Bench Cooler

Ambient pressure

PLM TV Test

Velification  of
commandacceptance

andexecution
(Note 1)

* Verification of command acqta~2 and execution

Monitoring of HK telemetry data
against pre-defined  limits and change of commands L

Functional check _

rlae 2 : the TB test is not dealt with in this table since it is not relevant to insuument  performance test.

Tizble  5.3.2-I : Test Objectives Versus Test Configurations
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53.2.1. Ambient Conditions

operation  of the instrument under ambient conditions is subject to the following constraints :

1. IR detector  temperature, as determined from the extended patch temperature telemetry, should never
exceed 35 deg. C.

2. Patch temperature should be maintained to prevent condensation. -

3 . IR channels shall not be activated with no bench cooler’or equivalent. 1

Warning : Door should be manual restrained so that it does not impact the stops during testing (see 8

56.1).

Rocedure  to open the radiant cooler door with the bench cooler attached is TBDAvH.

Note : during bench cooler operations an exhaust line or filter, provided by METOP, shall be installed
on the bench cooler vacuum exhaust.

The  normal operation mode and switch-on sequence for ambient pressure and  temperature operation is

as follows (these procedures are intended as general guidelines ; the pmcedms  will be specified in the

operation manuals supplied with the GSE)  :

(I) initial Sequence (to assure that each instrument section is reset properly) @AC)

1) Patch Control OFF

2) Channel 1 DISABLE

3) Channel 2 DISABLE

4) Channel 3A DISABLE

5) Channel 3B DISABLE

6) Channel 4 DISABLE

7) Channel 5 DISABLE

8) Cooler Heat OFF

9) Earth Shield Disable

10) Voltage Calibrate OFF

11) Electronics/Telemeny  OFF

12) Telemetry NOT Locked On

13) Scan Motor / Telemetry OFF

(2) Switch-on Sequence

1) Pump down the bench cooler to a pressure of lo-’ Torr (= 1.33 1U5  mbar)
2) Go to AVHRR/3  Off Mode

I Remark : in case IR channels are activated at ambient without cooling, there is no damage to the
AVHRR/3 as soon as the patch temperature telemetry is below 35 deg. C : this limits the activation of IR
channels to maximum 2 minutes starting from nominal temperature range.
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Turn on cooler heater (decontamination), maintain  for 6 hours min. Defector temperature

should be monitored and the heater turned off if detector reaches 35 deg. C.

After 0.5 hours, turn off cooler heater. Cool until patch reaches oFating  tempxature.

Electroni&klemetry ON

Turn on channels  1 through 5. Allow time for patch temperature to stabilise before, taking
measurements.

Patch Control ON
.Earth Shield DISABLE

Remark : With no bench cooler, use-only steps # 2,5,6  (for channels 1.2 and 3A only), 7 and 8.

(3) Switch-oflSequence r& C

1)
2)
3)

4)

5)

6)

7)

8)

9)

10)

Disable all channels (OffMode)
Turn on instrument outgas  heater:
Turn  on bench cooler heater

Bring bench cooler shroud to room temperature, being sure that this temperature does not

exceed IR detector  temperature.

Wait until all temperatures reach room temperature (note : patch may be 30 deg. C)
Cooler Heater OFF

Scan M&or/Telemetry OFF

Patch Control OFF
Telemetry NOT Locked ON

Back fill to ambient pressure, using dry N2.

Remark : With no bench cooler, use only steps # 1.6.7.8  and 9.

. .
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5.3.2.2. Thermal Vacuum Conditions &J_ic  .:I- ,.*...‘I /- (lcL:,cr?~ci~

Operation of the immm?nt  in thermal vacuum is subject to the following constraints :

1. IR detector temperature, as demrmkd  from the extended patch temperature telemetry, should never
exceed  35 deg. C.

2. Patch temperature should be maintained to prevent condensation.

The cooler door will normally be closed at the start of pumpdown  When the pump-down is completed

the outgassing heater must be turned on before starting to cool the radiant cooler shroud and target.

24 hours after the cooler heater is turned on and when the cooler target is fully  cooled down, the cooler

door may be opened. When the door is open the operating  mode command sequence may be sent.

The normal operation mode and switch-on sequence for vacuum and end of vacuum operation is as
follows (these procedures are intended as general guidelines ; the pmcedure  will be specified  in the
operation manuals supplied with the GSE) :

(A) Initial Sequence (to assure that each instrument section is reset properly) T& G

1)
* 2)

3)

4)
5)
6)

7)
8)
9)

10)

11)

12)
13)

Patch Control OFF
Charmel  1 DISABLE
Channel ‘2 DISABLE
Channel 3A DISABLE

Channel 3B DISABLE
Channel 4 DISABLE

Channel 5 DISABLE
Cooler Heat OFF
Earth Shield Disable

Voltage Calibrate OFF

ElecuonicsTTelemetry  OFF
Telemetry NOT Locked On

Scan Motor / Telemetry OFF

(B) Beginning of Vacuum Test m c

1) Pumpdownthechambertoapressureof lUsthan  1U5mbarandconfirm
r

2) Turn on instrument electronics and scan motor

3) Disable all channels.

4) Turn on cooler heater (decontamination) and confirm

5) Cool shroud (or cooler target) to operating temperature

6) After 48 hours, turn off cooler heater. Detector temperature should be monitored and the

heater turned off if detector temperature reaches 35 deg. C.
7) Open cooler door.
8) Turn on channels 1 through 5:
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(C) End of Vacuum Test\ T/j c )

1) Disable all channels. (OffMoW
2) “hrn on cooler heater (decontamination).
3) Bring shroud to room temperature, being sure that this temperature does not exceed IR

detectortemperature.
‘.

4) Turn  off electronics and scan motor.

5) Back fill to ambient pressure, using dry N2.

Note : it is recommended that the cooler heatas  be turned on during warm-up to prevent the cooler from

becoming contaminaM
p&f,C&‘h’ mahe4 MJ J c- /, ’ /’ I . * .-+

5.33. Hazards / Precautions

Assure adequate clearance exists for cooler door deployment. The  cooler cover shall be removed prior to

deploying the cooler door.

Persons hading  the instrument must wear ESD dissipating smocks, caps and gloves as a minimum.

Proper caution should be observed in maintaining clearance around the insrrument  when removing the

handling fixture.

The instrument is an ESD sensitive device.

Remove connector  savers before restoring the instrument into its shipping container.

-9
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5.4. INSTRUMENT ACCEPTANCE AT AIT SITE

5.4.1. Unpacking/Packing and Handling Requirements

For all instrument handling and mounting the delivered handhng

shall be handled only with anti-static gloves.

I ’
‘: _

flxture shaII be used. ‘The instrument

5.4.2. Incoming Inspection

The incoming inspection starts as soon as instrument equipment arrives at the integration site. After

unpacking under cleanroom conditions, the following will be carried out :

l Visual lnspecbon  of Instrument and GSE

l Dimensional / flatness check

0 Units Weighing

l Bench Testing

Bench Level Tests

Prior to installation and to the PLM and electrical integration with PLM avionics, the instruments shall

undergo a bench level check-out to demonstrate aliveness and instrument readiness for the subsequent
system level AIT activities.

The instrument will be set up on a test bench (e.g. a table with conductive surface) and shall be
connected to the instrument test equipment and bench cooler. Then a series of checkout activities shall
be carried out as required to validate the instrument readiness (including visible and IR channels).

The test equipment (e.g. a portable bench test equipment) shall be provided by the Instrument Supplier
and shall reside at the PLM and satellite AIV sites to support instrument troubleshooting, if necessary.

Operation of the instrument and its bench test equipment is done by the Instrument Supplier team in
accordance to the following instrument-provided procedures and manuals :

Incoming test procedures (incl.  pass / fail criteria) : TBDA~

Test equipment handling and assembly procedures : TBD*w

The  test configuration is as per Table 5.3.2-l.

5.43. Instrument Self-Compatibility Test

N/A
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Prior to the installation in the PLM, the instrument will be pre-integrated u&h the NIU and parts of the

NIU test equipment as well as the power conditioning unit  The  carresponding  set-up of on-board units

and ground support equipment is shown in Figure 5 .5.1- 1. ,
The purposes of the pre-integration activities is to verify electrical interfaces between instruments and

NIU and PCU, to develop instrument specific test sequences, and to refine and validate the DAPB

operation separately from the PLM level AIT  in order to reduce the overall integration time.

The activities carried out with the insmnnents in the NIU pre-integration are electrical integration and

instrument ET’s  as described in 8 5.53 below. .

The physical arrangement of the instruments during pre-integration will be on desks with conductive

surface. The interconnection to the NIU and PCU is accomplished with a METOP provided test cable
harness. Pre-integration activities are done in a clean room environment as required.

After completion of the pre-integration activities the instruments
will’be  installed in the payload module. An abbreviated electrical

then repeated.

The test configuration is as per Table 5.3.2-l.

SJ.2. Mechanical / Themal  Integration

togetherwiththeNrUandthePCu
integration and part of the ET’s are

The instrument mechanical / thermal integration includes the following activities :

Physical installation to associated PLM panels according  to agreed procedures including thermal
insulation/filling and other

Mechanical adjustment as required

Installation of thermal fillers / insulators as required

Mounting of thermal blankets

Bonding measurement between equipment case and PLM structure

Mechanical integration of pre-integrated instrument panels to the payload carrier  structure
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-

I

I Standard
I Laboratory
I Light Source

BenchqCooler

Core

. .

Note : The  Temperature Control Unit and the Instrument Intezfaces  unit of the TBCU are not used
during PLM resting.

Figure 5.5.1-I : AVHRM Test Set-Up in Pre-integration  Confgumtion

5.53. ElectricaI  Integration and IST’i

The electrical integration of the instrument is done after the integration of its GSE. The purpose of the

electrical integration of the instrument on-board equipment is twofold : to veri@  that the interfaces

between rhe  insmunem and the PLM ationics  are as specified, and to accomplish instrument operation
commissioning within the PLM  environment.

The following activities are.03rried  out for electrical interface verification :

Insmmenr Grounding ./ Isolation Check : More mating any connector with the system harness, it is

verified that designated ground&g pins are properly terminated to chassis, and other connector pins are .

isolated.

Safe8 Check : it is verified before umnecting  the system harness, that there is no unexpected
dangerous voltage;nor  a short to chassis ground

T-Junction  Tests : instrum connectors are mated with the PLM harness one by one via T-junctions,

which allow measuring signal ‘characteristics. Power com~~~ors  are mated fust,  followed by command

interface connectors and t&&&y interface connectors. The instrument is operated from the PLM

Cqmmand  & Control Block (CCB) by sending commands manually. Essex$ial  signal parameters such as
rise/fall times, signal levels, signal timing, inrush currents and powa consumption are recorded and
compared against expected (ICD) values.
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The instrument electrical integration procedures will be prepared by the PLM AIT team on the basis of
inputs from the Instrument Supplier, and reviewed and suppotted  by the Instrument Supplier.

An instrument IST wiI1 follow the verification of the instrument interfaces. The purpose of this test is to
perform. a reference instrument check-out in the overall system environment_

The instrument will be operated in all relevant modes including degraded modes and redundancy

activation. Full instrument operability validation is achieved in the IST. This comprises both the on-

board equipment and the ground support equipment and check-out software.  It is to be noted that the .

check-out software,’ at least the AIT data base with the TIWTC parameter definitions will be reused

during mission operation. Instrument specific  control files will be refined and validated in the IST.

In addition to the above objectives, the IST serves to produce reference data sets for the subsequent
environmental and system function test programs.

The test configuration is as per Table 5.3.2:1.

Operations of the instrument with the bench cooler attached would allow the checking of the IR

detectors. This test set-up requires free access of the bench cooler to the radiative cooler of the

instrument with neighbourhood  instruments (HIRS/4,  IASI) adjacent. Feasibility of this set up is

presently TBCMET  due to compatibility between bench cooler physical envelope and PLM configuration.

5.5.4. Integration of GSE

5.!5.4.1. Integration of GSE with the Flight Equipment

I
Not applicable.

5.5.4.2. GSE Integration with PLM OCOE

EGSE integration is done prior to the integration of the on-board equipment. During this activity.

the instrument-provided test equipment shall be connected with the METOP-provided  PLM EGSE.
Generally, EGSE integration basically consists of an end-to-end communication check to demonstrate

full operability under control of the Command and Control Block (CCB).

The instrument GSE integration procedures will be prepared by the PLM  team on the basis of

inputs from the Instrument Supplier, and reviewed and supported by the Instrument Supplier.
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5.6. INSTRUMENT OPERATION CONSTFtAINTS  DURING PLM AND

SATELLITE SYSTEM TESTS 7-Bc

5.6.1. System Environmental Test Levels

Ground operation of the radiant cooler door :

During all METOP  integration and test programme, the solenoid release shall be limited to a total of : -

.l time without shock damping

unlimited when manual damping (procedure TBDt&.
i

5.6.1.1. Structural Tests

During the actual vibrations the scan motor shall be switched on.

For vibration testing the following items shall be removed from the instrument :

- scan  cavity dust cover

- cooler dust cover

- contamination witness mirrors (TBCr&

/
5.6.1.2. Thermal Tests /’

For thermal vacuum testing the following items shall be removed from the instrument :

- scan cavity dust cover

- cooler dust cover

5.6.1.3. EMC / RF-C Tests

For EMURFC testing the following items shall be removed from the instrument :

- scan cavity dust cover

- cooler dust cover

The maximum magnetic flux experienced by the instrument shall not exceed 2.0 gauss and the

instrument shall not be exposed to a radiated electric field greater than one volt/meter for fresuencies  _

between 150 kHz and 500 MHz.
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56.2. Function and Performance Tests (at PLM and System Level)

The following descriptions shall provide a. better understanding of the system level tests and are to be
understood as for information only.

The test configuration is as per Table 5.3.2-1.

5.6.2.1. System Functional Tests (SFT)

The system functional test will verify the overall system performance and operability in a series of

mission relevant modes. Back up modes, degraded modes and mode transitions wiIl  be included The

SFI procedures will be composed of control files which have been validated during IST’s.

5.6.2.2. SpeciaI  Performance Test (WI’)

SPT’s serve to execute specific perfm v~catiom in the ovtmll  sy!zem  ciXlfiguration  for atl
those parameters which have contributions from more than one subsystem or for test cases which

require a special set-up and operation condition. A typical example is a bit errcx performance test which

involves elements of data acquisition, formatting and transmission.

For the instrument it is assumed that full performance hasbeendemonstratedaspartoftheinstrument

acceptance test program, and therefore no instrument specific performance testing is required on system

level.

5.6.2.3. Abbreviated Functional Tests (AFT)

The abbreviated function test is composed of a subset of control files and procedures from the system
functional test. Its purpose is to demonstrate system integrity after major set-up changes and after

transport. No measurement data evaluation will be included in the AFf’s but only a verification that the

measurement data streams are present. Therefore, no instrument stimulus generation and feedback data

acquisition will be done.
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5.7. INSTRUMENT CONSTRAINTS ON GROUND ENVIRONMENTAL

CONDITIONS r& C I

5.7.1. AIT Site

AVHRR/3,  when held by handling fixture, may be positioned in any orientation..

The  test connecm  cover  for JO7 is considered as a flight  hardyare and shall remain  installed at all

times.

.

The scan  cavity dust cover shah be installed at all times except when the instrument is in the thermal
vacuum or vibration testing. The dust cover on the radiant cooler shall be installed at all times except

when the instrument is in the thermal vacuum or vibration testing or when the bench test cooler is

installed.

Connector dust caps shall be installed when the instrument is not in use.

During bench cooler operations, an exhaust line or filter, provided by METOP,  shall be installed on the
bench cooler vacuum pump exhaust.

5.7.;. Launch Site

Temperature, humidity and cleanliness  conditions to which the instrument is exposed while at launch

site are to be equivalent to those of the AlT site. Scan cavity and cooler dust covers shall be installed at .

all times. In the event that these covers are removed for an inspection of the scan mitror  or cooler
surfaces, the instrument shall be in class 100,000 or better clean area as defmed  in FED-STD-209B. In
the event that it may not be possible to maintain the entire launch site ares in which the insmunent is
located to the clean conditions given above, the instrument shall be bagged to prevent contamination.

5.73. Transportation

To avoid damage to the instrument, when not. yet integrated to the spacecraft. it shall be hand-carried by

authorized personnel in a sealed container, pressurized with dry Nr. For transport monitoring shock and

temperature recorders integrated into the transit case shall be used.

.
5.7.4. Storage

For instrument storage the sealed containers shall be back-filled with dry NZ to one atmosphere. Purging

is not required.

The  storage temperatures shah be as per 5 2.3.2.1.

The humidity limits shah not exceed 90 percent when the instrument is in the shipping container and

sealed. When the shipping container is open, the humidity limit is less than 55 percent. Under no
conditions shall the humidity be allowed to approach the dew point.

Other maintenance, as for example re-calibration, is not planned during storage.
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5.8. LAUNCH CAMPAIGN 7-i c

5.8.1. Launch Preparation

Check-Out on the Launcher

Instrument launch operations before encapsulation of @e satelljte into the launcher fairing v#l be a
series of functional tests as already done duriq  the AlT phase. After encapsulatiqn of the satellie,  there

,will  be only limited comma&i  and control access via tiilical  to the service  module and the paylOap

module avionics. Therefore, insmunents will generally not be operated after spacecraft encapsulation.

However, the AVHRR/3  scan motor shall be powered during lift off.

During launch preparation the alignment mirrars (2 off) have to be taped with a low reflectivity tape for

stray-light suppression reasons. Furthermore it has to be assured that the test connector cover  is

installed.

58.2. Red Tagged Items

Dust covers on scan cavity

Dust covers on cooler

connector dust caps


